A new small computer 
that won’t limit you tomorrow 


Here's a low-priced computer that won't run out 
of memory capacity or expandability halfway 
through your project. 

Typically, computer usage tends to grow, requir- 
ing more capability, more memory, more storage. 
Without a lot of capability and expandability, your 
computer can be obsolete from the start. 

The new System One is a real building-block 
machine. It has capability and expandability by the 
carload. 

Look at these features: 

m 280-А processor 

B 64K of RAM 

п 780K of disk storage 

п CRT and printer interfaces 

m Eight 5-100 card slots, allowing expansion 

with 

— color graphics 

— additional memory 

— additional interfaces for telecommunica- 
tions, data acquisition, etc. 

m Small size 


GENEROUS DISK STORAGE 

The 780K of disk storage in the System One 
Model С5-1 is much greater than what is typically 
available in small computers. But here, too, you 
have a choice since a second version, Model 
CS-1H, has a 5" Winchester drive that gives you 
5 megabytes of disk storage. 

MULTI-USER, MULTI-TASKING 
CAPABILITY 


Believe it or not, this new computer even offers 
multi-user capability when used with our advanced 
CROMIX* operating system option. Not only does this 
outstanding O/S support multiple users on this com- 
puter but does so with powerful features like multi- 
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ple directories, file protection and record level lock. 
CROMIX lets you run multiple jobs as well. 

In addition to our highly-acclaimed CROMIX, there 
is our CDOS*. This is an enhanced CP/M' type system 
designed for single-user applications. СРМ and а 
wealth of CP/M-compatible software are also 
available for the new System One through third- 
party vendors. 


COLOR GRAPHICS/WORD PROCESSING 


This small computer even gives you the option of 
outstanding high-resolution color graphics with our 
Model SDI interface and two-port RAM cards. 

Then there's our tremendously wide range of 
Cromemco software including packages for word 
processing, business, and much more, all usable 
with the new System One. 


ANTI-OBSOLESCENCE/LOW-PRICED 


As you can see, the new One offers you a lot of 
performance. It's obviously designed with anti- 
obsolescence in mind. 

What's more, it's priced at only $3,995. That's 
considerably less than many machines with much 
less capability, And it's not that much more than 
many machines that have little or nothing in the 
way of expandability. 

Physically, the One is small — 7” high. And it’s all- 
metal in construction. It's only 14” wide, ideal for 
desk top use. A rack mount option is або available. 


CONTACT YOUR REP NOW 
Get all the details on this important building-block 
computer. Get in touch with your Cromemco rep 
now. He'll show you how the new System One can 
grow with your task. 


*CROMIX and CDOS are trademarks of Cromemeo ine. 
tCP/M № a trademark of Oigital Research 
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' Tomorrow's computers today 


Management Information Display 


Ultrasonic heart sector scan 


Get the professional color 
display that has 
BASIC/FORTRAN simplicity 


LOW-PRICED, TOO 


Here’s a color display that has 
everything: professional-level resolution, 
enormous color range, easy software, 
NTSC conformance, and low price. 

Basically, this new Cromemco Моде! 
SDI* is a two-board interface that plugs 
into any Cromemco computer. 

The SDI then maps computer display 
memory content onto a convenient color 
monitor to give high-quality, high- 
resolution displays (756 H x 482 V pixels). 

When we say the SDI results in a high- 
quality professional display, we mean you 
can't get higher resolution than this 
system offers in an NTSC-conforming 
display. 

The resolution surpasses that of a color 
TV picture. 


BASIC/FORTRAN programming 


Besides its high resolution and low 
price, the new SDI lets you control with 
optional Cromemco software packages 
that use simple BASIC- and FORTRAN- 
like commands. 

Pick any of 16 colors (from a 
4096-color palette) with instructions like 
DEFCLR (c, R, С, B). Or obtain a circle of 
specified size, location, and color with 
XCIRC (x, y, r, c). 


*1J.5. Pat. No. 4121283 


Model SDI High-Resolution Color 
Graphics Interface 


HIGH RESOLUTION 


The 5015 high resolution gives а 
professional-quality display that strictly 
meets NTSC requirements. You get 756 
pixels on every visible line of the NTSC 
standard display of 482 image lines. Ver- 
tical line spacing is 1 pixel. 

To achieve the high-quality display, a 
separate output signal is produced for 
each of the three component colors (red, 
green, blue). This yields a sharper image 
than is possible using an NTSC-composite 
video signal and color TV set. Full image 
quality is readily realized with our high- 
quality RGB Monitor or any conventional 
ее monitor common т TV 
work. 
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Tomorrow's computers today 


Model SDI plugs into Z-2H 11-megabyte 
hard disk computer or any Cromemco 
computer 


DISPLAY MEMORY 

Along with the SDI we also offer an 
optional fast and novel two-port memory 
that gives independent high-speed access 
to the computer memory. The two-port 
memory stores one full display, permit- 
ting fast computer operation even during 
display. 


CONTACT YOUR REP NOW 

The Model SDI has been used in scien- 
tific work, engineering, business, TV, 
color graphics, and other areas. It's а 
good example of how Cromemco keeps 
computers in the field up to date, since И 
turns any Cromemco computer into an 
up-to-date color display computer. 

The 501 has still more features that 
you should be informed about. So contact 
your Cromemco representative now and 
see all that the SDI will do for you. 


Cromemco 


280 BERNARDO AVE., MOUNTAIN VIEW, CÀ 94040 » (415) 964-7400 
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In This Issue 

Local-area networks are a means of sharing information and resources 
among many personal computers located within a relatively shart distance of 
each other. As Robert Tinney's cover illustrates, each station in the network is 
linked physically to the others, but each also can operate independently. The 
local networks themselves need not operate in a void; gateways can link them 
with other networks thousands of miles away. 

To expand on this month's theme, we present an assortment of articles, in- 
cluding “Local-Area Networks: Possibilities for Personal Computers," "Liltra- 
Low-Cost Network for Personal Computers," and "Network Tools—lIdeas for 
Intelligent Network Software." 

in addition, Steve Ciarcia helps you "Build an Intelligent EPROM Program- 
mer," and Martin Hayman discusses "Software Protection in the United 
Kingdom." We have "The Atari Tutorial, Part 2: Graphics indirection,” and 


C A Johnson advises on how to "Prepare Your Program for Publication." Of 
course, you can also enjoy our regular features and much more. 
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HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER 
512 x 480 resolution black and white and vivid color displays 


RS-170 сот. 
posite or direct 
drive output 
Local or external 
syne generation 


4 Mhz 280 
microprocessor 


60 hartz real- 
time clock 


B level interrupt 
a-in 


IEEE $100 bus 
compatible 


Screenware™ Pak I 


A 4K byte operating system resident in PROM on 
MicroAngelo™ Pak I emulates an 85 character 
by 40 line graphics terminal and provides over 
40 graphics commands. Provisions exist for user 
defined character sets and directly callable user 
extensions to Screenware™ Pak I. 


Screenware™ Pak II 


An optional software superset of Pak I which 
adds circle generation, polygon flood, program- 
mable split screen for separate graphics and ter- 
minal ШО, relative coordinates, faster vector and 
character plotting, a macro facility, full UCSD 
Pascal compatibility, and more. 


12310 Pinecrest Road * Heston, VA 22091 
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interface 
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plexed refresh 
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And now...COLORI 


The new MicroAngelo™ Palette board treats from 
2 to 8 MicroAngelos as "bit planes" at a full 
512 x 480 resolution. Up to 256 colors may be 
chosen from 16.8 million through the program- 
mable color lookup table. Overlays, bit plane 
precedence, fade-in, fade-out, gray levels, blink- 
ing bit plane, and a highly visual color editor are 
standard. 
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Local Networks 
Are Buzzing 


by Chris Morgan, Editor in Chief 


Buzzwords are a way of life in the computer industry, and the latest buzz- 
word (or, to be more correct, buzz-phrase) among computer cognoscenti is the 
local network, Networks in one form or another have been with us for some 
time. IBM's SNA network and the X25 public network from ISO (International 
Standards Organization), used by Tymenet and Telenet, are systems designed 
to transmit huge amounts of data over long distances. But recently a whole 
new industry has sprung up to serve personal computer owners who want to 
send electronic mail or share the other resources of a local network. 

This month we present several articles about local networks, including one 
written by Harry J Saal, President of Nestar Systems Inc, called "Local-Area 
Networks: Possibilities for Personal Computers." It's an excellent overview of 
local networks, their history, and the current state of the art. Much of the im- 
petus behind the blossoming local-network field comes from Ethernet, Xerox's 
high-end local network system that can transmit up to 10 megabits per 
second (Mbps) of information between users. You may have seen the recent 
television advertisements for the Ethernet system. 

Although Ethernet works well for large-scale systems employing minicom- 
puters or mainframes, it's a case of overkill for microcomputers, which have 
inherent speed limitations, Two local network schemes, both patterned in one 
way or another after Ethernet, now exist to serve the microcomputer market, 


|| One such network, made by Nestar, is described in detail by Dr. Saal, The 


other is a relative newcomer — Corvus's Omninet, 


Comparing Two Systems 

While the Nestar system, officially called the Cluster/One Model A, is 
designed exclusively for use with Apple П computers, the Omninet system 
allows users to mix and match such computers as the Apple II, Radio Shack's 
TRS-80, the Onyx, and computers using the LSI-11 processor and the S-100 
bus. 

The data-transfer rate of the Omninet system is 1 Mbps, compared with 
Nestar's 240 kbps. Although Omninet is technically four times faster than the 
Nestar system, the numbers can be misleading because the actual amount of 
time spent transmitting or receiving data to and from the network usually 
represents only a fraction of the total computing time, Recent tests by Xerox of 
the Ethernet system bear out these results. 

Of more importance to the average user is the network's reliability and how 
easy it is to use. The Nestar system has been around for more than two years 
and has earned high marks for reliability and sophistication. It's particularly 
well suited to classroom use, and I have seen the system at work in many 
schools around the country. The Omninet system is just beginning to appear 
on the market, and we plan to review it in detail in a future issue of BYTE. 
Aside from its ability to handle a variety of computers, Omninet also offers 
the attraction of low price. The hardware cards for the Apple II, TRS-80, and 
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toller and Z Drives... 


Expect more from Percom. You won't be disappointed. 


Percom's double-density Z Controller for the H-89 is 
now available. 

Check its many outstanding features. 

And keep in mind its from Percom, a company 
that introduced its first disk system in 1977. 


е Controls up to four single- or double-headed mini-disk drives. 
е Handles 35.. 40-, 77- and 80-track drives, and other standard 
track densities, ® Formatted data storage capacity of 80-track dis- 
kettes is over 368 Kbytes. Forty-track diskettes store over 184 
Kbytes. Capacities for other track densities are proportional. A Z 
system with four double-headed, 80-track drives provides almasi 
3 me nae of on-line data. € The Z Controller co-resides with 
аш Hi disk drive controller. Your software can select either, 
and you don't have to move drives around when switching be- 
tween systems. ® The Z Controller includes Percom's proven dig- 
ital data separator circuit and a dependable write-precompensation 
circuit, Expect reliable disk operation for а long. long time under 'Z' 
control. ® The Percom Z Controller is priced at only $249.95, com- 
plete with HDOS-compatible disk drivers on diskette, interna! inter- 
connecting cable and comprehensive users manual, 


System requirements — H-89 Computer with 24 
ry (тіп), Replacement ROM Kit H-88-7 and HDOS 2.0, 


ERCOM| 


PERCOM DATA COMPANY, INC. 
211 М KIROY ПАЯ АМО, TEXAS 75042 
(214) 272-3421 
Toll-Free Order Number. 1-800-527-1592 


к 1981 PERCOM DATA COMPANY, Inc 
ОМ, 2Р0 ЗМ) and ZFD-80 are trademarks of Pacom Oma Conan 
CPH в а tradenarh of Гараа Repparch Саграт 
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Add-On Z Drives for H-89, H-8 Computers 


® Forty- and eighty-track densities in either 1- or 2-drive modules. 
ө All drives are rated lor single- and double-density operation. With 
a Z Controller, an 80-track drive can store over 364 es [for- 
Щр, Sec a Mf emm drive vas Bon рута 
e some permit "flippy" storage, letting you flip a ette 
and store files on the second side. e 2 drives are fully tested, includ- 
ing a 48-hour operating burn-in to prevent "eni of drives with 
latent delects. € Assembled and tested one-drive units from only 
‚ two-drive units from only $795. 


System requirements - H-89 or H-8 computer with L6-Kbute 
RAM, Heath first-drive fl disk system, HDOS and drives inter- 
Sse cable. (Two-drive interconnecting cable optionally 
available from Percom) 


PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 


Watch for announcement of ‘Z’ CP/M. 


ооо ооо ооо ооо ооо осо вос ооо сов 


Yes... Fd like to know more about Percom Z drives and the 
2 Controller. Rush me free literature. 


Send to 
PERCOM DATA COMPANY, Inc., Dept. 26 -B02 
211 M. Kirby St Garland TX 75042 
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PROFESSIONAL PASCAL 


SYMBOLIC DEBUGGER 


This fourth generation version of our reliable, 2-80 
nativa code compiler adds the two features 
professionals ask for: 

Ф SWAT™—an interactive symbolic Pascal debugger 
that allows easy error detection. 

* Overlays—that allow larger programs to run in 
limited memory. 


A compiler for Professional programmers 
Pascal/Z is a true Pascal. It closely follows the Jensen 
and Wirth standard with a minimum of extensions 
designed to aid the serious program developer in 
producing extremely compact, bug-free code that 

runs FAST. 

Pascal/Z generates Z-80 native code that is ROMable 
and Re-entrant. Permits separate compilation, direct 
file access, external routinas and includes a relocating 
macro assembler and Microsoft compatible linker. 
And code written for Pascal/Z is fully compatible 
with РА 8000, our new native code Pascal compiler 
for Z-8000, to guarantee graceful migration to 

16 bit operation. 


Get “The FACTS about Pascal" 


Confused about which Pascal to buy? 
Pseudo-code... Native code... M, MT or 

Z? Compare the unbiased benchmarks 

in our new booklet. Don't huy a Pascal 
compiler until you've read it. 


Call us for a free copy: 


800-847-2088 
(outside NYS) 


or 607-257-0190 


And ask vour loco! 
full-service 


хе 
[ШЙ Systems" 


Pascal/Z 
2254 Intersystems Inc. 


demo packoge. 
Micros for bigger ideas. 
Ithaca Intersystems Inc. 


1650 Hanshaw Rd - Ithaca, NY 14850 + TWX 510 255-4346 


U.K. Distributor: 
Ithaca Intersystems (U.K.)Ltd. 


Coleridge Road London М8 8ED Phone: 01-341 2447 Telex: 299568 


S-100-type computers cost less than $500 each, meaning 
that two interested networkers could assemble a minimal 
two-node network for less than $1000. The only addi- 
tional cost is for the twisted-pair wiring used to connect 
the two computers. No central control computer is 
needed to run the network. 

Data is transmitted on the Omninet in blocks of ASCII 
characters using software tools called pipes, reminiscent 
of the pipes used in the UNIX operating system but 
operating in a different manner. In this way, machines 
having incompatible operating systems (such as CP/M 
and UCSD Pascal) can communicate, albeit with some 
limitations. 

Comparing Nestar and Omninet is like comparing the 
proverbial apples and oranges (pun intended). Omninet 
is attractive for entry-level users, and it's the only choice 
if you want to combine various brands of computers, 
Although rumor has it that Nestar is expressing an in- 
terest in other brands of computers besides Apple, the 
company has made no official statement on the subject. 

Nestar has its own advantages, including its excellent 
track record. The file server used in the Nestar system is 
actually an Apple II computer, which can act as a spare if 
needed in the system. Also, Nestar offers extensive and 
well-documented software. The Nestar system requires 
16-conductor ribbon cable for computer interconnection, 
compared with twisted-pair wire for the Omninet — a 
cost saving for the Omninet user. 

Corvus is actively promoting Omninet as an industry 
standard for microcamputers. Onyx already has bought 
an Omninet license, and the Japanese are reportedly in- 
terested in the network, (I recently saw a very interesting 
hobbyist-designed local network system at the offices of 
ASCII magazine in Japan. We hope to tell you about that 
in a future issue.) 


Siggraph '81 

As I write this, the "81 conference of Siggraph (the 
ACM's special interest group for computer graphics) is in 
full swing in Dallas, and it's a winner all the way. Ken 
Livingston (who, with Mark Dahmke, reviewed Siggraph 
'80 far us last year? is on hand again, and his full report 
will appear later this year in BYTE. Without trying to 
stea] Ken's thunder, | must say that never before have I 
seen such exciting portents for the future of computer 
graphics as Гуе seen in the last few days at this con- 
ference. The demonstrations of the latest computer 
animation left all previous efforts in their wake. 

The roster of attendees includes just about everyone 
doing meaningful work in the computer graphics field. I 
wish continued success to Siggraph, and 1 hope many of 
our readers can attend Siggraph ‘82, to be held in Boston 
next summer. For more information, write to Elaine 
Sonderegger, Siggraph '82 General Chairman, at POB 
353, Derby CT 06418.m 
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The ultimate single user machine 


The PDS-80™ with Cache BIOS" is a 
professional system designed for the 
most rigorous single user CP/M* 
environments ...in business, software 
development, scientific, educational 
and industrial research ... where 
speed and program space are critical 
factars. 


SymBlOSis quadruples speed 


No matter what high-level language 
you use... Cobol, Basic, Fortran, 
PL/1, or Pascal... PDS-80 offers more 
speed, power and reliability than any 
other floppy based CP/M system 
currently on the market. The 
InterSystems Cache BIOS fully 
exploits the advanced DMA and 
interrupt features of our reliable 
Series II hardware to buffer whole 
tracks in extended mamory so most 
operations run two to four times 
faster than on other floppy based 
systems... actually equals the speed 
of many small hard disk systems. 
And Cache BIOS also provides many 
sophisticated system test and 
protection features to assure reliable 
operation. 

An advanced CP/M 

application system 

PDS-80 has all you need for 
commercial systems integration and 
applications software development... 
including a choice of the industry's 
only integral 8 bit front panel. Best of 
all, PDS-80 allows the systems 
integrator or applications developer 
addressing a vertical market to 
develop on the same components he 
configures for resale. The highly 
expandable modular design with 
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20slot S-100 mainframe allows almost 
unlimited options to suit any end use 
environment ... including a choice of 
tabletop or rackmount design. 

InterSystems will work with you at 
whatever level i5 appropriate to 
configure the larget system you need 

„right up to fully assembled and 

tested systems with floppy and 
Winchester disk drives. 


Full software support 


In addition to InterSystems’ Cache 
BIOS and the CP/M operating 


"ma System, models of PDS-B0 
| =: can include 
A] ей Разса1/7, 


ош highly acclaimed Z-80* native 
code Pascal compiler, and interPak 
80 a special set of utilities 
including a powerful screen editor 
and versatile spelling editor to assist 
in the rapid editing, proofing and 
documentation of your code. These 
powerful programming aids are also 
available as standalone products. 


ІШ Ss 


It's upgradeable! 


Both hardware and software are 
designed to provide for upgrade to 16 


bit operation. Pro 5 written for 
Pascal/Z are fully compatible with 
I*Pas 8000™, our Z-8000* native code 
compiler, and all PDS-80 systems are 
upgradeabie to our 16 bit multi-user 
DPS-8000. 


We build micros for bigger ideas. 


Your big ideas. We're dedicated to 
providing the computer professional 
...Gystems Integrators, commercial 
program developers, scientific and 
industrial programmers... with 
professional hardware and software 
tools. And we support our customers 
to the fullest, with complete, 
professional documentation, 
application engineering consultation, 
and prompt, responsive service both 
fram the factory and through factory- 
authorized service centers. 


Call us toll free: 800-847-2088 


for complete 

information on any 
of our 8 or 16 bit 
systems and 
soflware 
products. | 


= Distributor 
Inquiries 
Invited 


sems" 


{аса Intersystems Inc 


Micros for bigger ideas. 


Ithaca Intersystems Inc, • 1650 Hanshaw Road * Ithaca, МУ 14950 • Phone (607) 257-0190 » TWX: 510 255 4346 
U.K. Distributor ithaca Intersystems (U.K.)Ltd. Coleridge Road London М8 8ED Phone: 01-341 2447 Telex: 299566 
“2-80 and 2-000 are геңігінтні trademarks of Zilog, lec |= "Trademarks of lhaca іліеткушітне lec | “Registered trademark of Digital] Resnarch 


Clearing Waveforms 


I enjoyed reading Robin Moore's article 
"Mountain Computers MusicSystem” 
(uly 1981 BYTE, page 60). There may be 
some confusion, however, about the way 
the Casheab synthesizer handles wave- 
form storage. With the Casheab вуп- 
thesizer, waveforms are stored on the syn- 
thesizer cards and not in the host 
memory. This was done for three reasons: 


eThe Casheab synthesizer uses 1024 
words by 12 bits for each of its 16 
waveforms. This requires 25 K bytes of 
memory, which would be a considerable 
chunk of memory space if the waveforms 
were stored in the host's memory space. 
e When the waveforrns are stored in the 
host's memory, processor time is going to 
be required to transfer them to the syn- 
thesizer. The MusicSystem uses DMA 
(direct memory access), which is probably 
the most efficient way to make the trans- 
fer. However, this effectively slows the 
Apple's processor from 1 MHz to 500 
kHz. 

è Jt is much easier to add more channels to 
a system by adding another synthesizer 
card set when the waveform tables are not 
in the host memory. 


Ceasar Castro 
Casheab 

5737 Avenida Sanchez 
San Diego CA 92124 


Unsung Marketer 


While 1 thoroughly enjoyed the recent 
article entitled "The Japanese Computer 
[nvasion," I would like to go on the record 
to correct some misleading information 
that appeared in the section regarding 
Hitachi on page 212, beginning with the 
third paragraph. (See the August 1981 
BYTE.) 

Mr Miastkowski is correct in stating 
that there is no Hitachi marketing 
organization in the US (for large-scale 
computers, that is, a qualification that 
should have been included) nor any 
movement toward developing one. How- 
ever, to call this a "major problem" totally 
ignores Hitachi's satisfaction with the Job 
being done by National Advanced Sys- 
tems (NAS). "Lack of a US organization" 
has not "hurt" sales of the A5/9000. In- 
deed, NAS has doubled the sales rate of its 


10  QOetber 1981 © BYTE Publications inc 


Letters 


predecessor and is progressing very well in 
AS/9000 penetration. 

Mr Miastkowski also states that Hitachi 
introduced the AS/9000. This is incorrect. 
NAS introduced the AS/9000, its redesign 
of the Hitachi M200H. 

It is also incorrect to characterize NAS 
as a company "with (merely) a large 
amount of small-computer experience." [n 
the 303X class and upward, NAS has 276 
systems installed, hardly a lack of ex- 
perience. If one includes MYVS-class 
machines (which are generally considered 
not to be "small" systems), the number 
goes to about 600! And, in the "H" class, 
the subject of the paragraph, we have 
more experience than either IBM or Am- 
dahl (i.e,, we're shipping and they aren't?! 

Lastly, Miastkowski refers to the 
"strange bug" which occurred at Lockheed 
Dialog and implies that service is a major 
problem. This is absolutely untrue. 
Specifically, a problem arose in the chan- 
nel check logic in which the software was 
unable to recover from a channel check. 
Investigation revealed that, while the 
AS/9000 channel interfaces were designed 
to published IBM specification docu- 
ments, IBM had subsequently changed (in 
this case, loosened) the parameters 
governing the timing of the counting of 
parallel bits. We immediately applied an 
EC retiming the parameters and retro- 
fitted all other AS/9000s. The incident, in 
fact, illustrated the expertise of our 
engineers in solving a problem we did not 
even create and in solving it in record 
time. 


David Goldsmith 
Director—Sales Support 
National Advanced Systems 
800 E Middlefield Rd, 
Mountain View CA 94043 


On Old Ad Age 


As a mechanical engineer, | have had 
BYTE save my neck by letting me know 
what to expect from the "Silicon 
Wonders" before other engineers, But | 
would like to share some observations 
about BYTE that I have made over the last 
five years. 

BYTE has evolved from a magazine of 
“hobbyists” into a leading and respected 
technical journal. As such, the reader is 
assumed to have sufficient technical ex- 
pertise to read and assimilate the infor- 


mation presented. To my knowledge, this 
assumption has turned off a number of 
potential subscribers, It shouldn't be too 
difficult to publish a yearly "Beginner's In- 


tro" issue of BYTE which could be in- 
cluded with every new subscription. It 
could educate and entice new subscribers, 
while the “old-timers” shouldn't object 
too strenuously to a yearly review of 
basics (who knows, it might even help). 1t 
would definitely help overcome the shock 
to a neophyte who wants to learn about 
the nitty-gritty of computers and picks up 
a BYTE only to be deluged with “comput- 
erese" and articles that go over his or her 
head in the first paragraph. 

А good portion of each BYTE is 
devoted to advertisement. | am not com- 
plaining. In fact, | have learned almost as 
much about computers from the ads as 
from the articles. But ] currently have 
about 30 inches of baoksnelf devoted to 
BYTE and, if the advertisements could be 
removed, that could be cut down to 20 
inches or less! An advertisement that's a 
year or more old is of little value to me, 
but articles that age are very valuable to 
me. What | suggest is to bind the articles 
їп one group that can be removed for 
filing. They could be preceded by the 
"prestige" ads and followed by the bulk 
ads. | doubt that this change in format 
would reduce the effect of advertising in 
BYTE since most of BYTE readers that 1 
know either read every ad in each issue or 
ignore them. It would reduce the space re- 
quired to archive back issues consider- 
ably. {I'd like to see this idea catch on 
because | currently have over 15 feet of 
bookshelf dedicated to my technical jour- 
nals and it's growing daily!) 


Lew Merrick 
19217-28th Ave W 
Lynnwood WA 98036 


Our "potential subscribers” who are 
turned off by our technical leve! should 
take a look at our new sister publication, 
Popular Computing. ..,МН 


Legal Arguments 


As an attorney, computer enthusiast, 
and coauthor of a recently published 
booklet entitled “The Copyright Kit— 
How to Copyright Your Computer Soft- 
ware," [ feel 1 must clarify two points 
raised by Stephen Becker in his article 


With 80 c 1aracte 
line our VB3 is re weir i 
video interface for word pro- 
cessing. It produces a standard 
80x24 display of upper and 
lower case characters or as 
much as 80x50 for a full page 
of text. The matrix for graphic 
display goes up to 160x200. 
And with optional EPROM, 
as many as 256 user program- 
med characters or symbols can 
be produced. 

VB3 is memory mapped 
for rapid screen updating. But 
it occupies memory only when 
activated. So one or more 
VB3s can be located at the 
same address with a full 65K 
of memory still available to 
the user. 

It generates both U.S. 
and European TV rates and 
meets IEEE 696.1 standard. 
Other features include key- 
board input, black on white or 
white on black, one level of 
grey, underline, strike thru, 
blinking char., blank-out 
char., and programmable cur- 
sor. Software includes a 
CP/M compatible driver and a 
powerful terminal simulator. 


sign ИЕ 
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Busload from SSM. 


ТҮКТЕ ТЕ 


t is the e mo t fully S-100 co n- 
patible 2.80 < PU on the 
market. 

It operates at 2M Hz or 
4MHz by DIP switch selection 
and includes two sockets for 
2716/2732 EPROMs or 2K 
RAMs. Memory sockets can 
be disabled. Separate run/stop 
and single step switches allow 
system evaluation without the 
benefit of a front panel. 

CB2 also features an 
MWRITE signal, firmware 
vector jump, and an output 
port to control 8 extended ad- 
dress lines (allowing use of 
more than 65K of memory). 
Jumper options generate the 
new IEEE 696.1 signals. 


A is identical to 


our poten. СВІ with the ex- 
ception that the on-board 


RAM has been increased from 
256 bytes to a full IK. 

It also features an op- 
tional 2K of 2708 EPROMs, 
power-on/reset vector jump. 
MWRITE, parallel input port 
with status and DIP switch 
addressing. 


Our S-100 line includes CPU, 
Video, 1/О, 8 and 16 Bit 
RAM, EPROM, EPROM 
Programmer, Prototyping, 
Terminator, Extender, and 
Mother boards. Available 
assembled or as kits. 


New SSM Products. 


Please call for all the latest details on our newest products: 
* MB 64 64Kb static RAM memory. 


2277 


SSM Microcomputer Products, Inc. 


two parallel, two serial input/output ports, with com- 
plete RS-232 protocol. 
multiple RS-232 serial 1/05. 


2190 Paragon Drive, San Jose, СА 95131, (408) 946-7400 Telex: 171171, TWX: 910-338-2077 
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Reddy Chirra improves his vision with 
an Apple. 

Reddy is an optical engineer whos 
used to working for big companies and using big 
mainframes. 

But when he started his own consulting 
business, he soon learned how costly mainframe 
time can be. So he bought himself a 48K Apple II 
Personal Computer. 

And, like thousands of other engineers 


and scientists, quickly learned the pleasures of 


cutting down on shared time 
own tamper-proof data base. 
_ His Apple can handle 
formulas with up to 80 vari- 
ables and test parameters on 
250 different optical glasses. 

He can even use BASIC, FORTRAN, 
Pascal and Assembly languages. 

And Apples HLRES graphics come in 
handy for design. 

Reddy looked at other microcomputers, but 
chose Apple for its in-depth documentation, 
reliability and expandability. 

You can get up to 64K RAM in an Apple II. 
Up to 128K RAM in our new Apple III. And 
theres a whole family of compatible peripherals, 
including an IEEE-488 bus for laboratory 
instrument control. 

Visit your authorized Apple dealer to find 
out how far an Apple can go with scientific/ 
technical applications. 

ІНІ еше the way you see things. 


The personal computer. sg рріс 


For the authorized dealer nearest you, call (800) 538-9696, in California, call (800) 662-9238. Or write: Apple Computer inc., 10260 Bandley Dc, Cupertino, СА 9504. 
Circles na. 28 for more information о: Circle по. 425 for special OEM information 


and having his 


“Legal Protection for Computer Hard- 
ware and Software.” (See the May 1981 
BYTE, page 140.) 

Mr Becker tells us that he does not 
recommend that his clients copyright (1.e., 
register) their software until an infringe- 
ment suit is contemplated, My advice 
would be just the opposite. 

Section 412 of the 1976 Copyright Act 
specifically disallows statutory damages 
and attorneys' fees for any infringement 
of copyright commenced after first publi- 
cation of the computer program if it was 
not registered within three months after 
the first publication of the work, This 
means that by not registering a computer 
program within three months of publica- 
tion, you lose possibly important dam- 
ages for infringement. For $10 (the cost of 
registration), ] feel a computer program 
should be registered at the earliest possible 
moment. 

Mr Becker also states that two copies of 
a computer program must be Filed with 
the Copyright Office along with form TX 
for registration. In fact, the Rules and 
Regulations of the Copyright Office (Ѕес- 
tion 202,20 (c) (2) (vi) Code of Federal 
Regulations) provide that for a computer 
program published only in the form cf 
machine-readable copies (such as mag- 
netic tape, disk, punch card, or the like) 
from which the work cannot ordinarily be 
perceived except with the aid of a ma- 
chine, the deposit need only consist of one 
copy of the first and last 25 pages of the 
program printout together with the page 
where the copyright notice appears. 

I hope these corrections, in part, clarify 
for BYTE readers a complex area of the law. 


Noel D Adler 
14 Longacre Ct 
Port Jefferson NY 11777 


Stephen Becker Replies 

Г stand by ту advice. Mr Adler's state- 
men: that "Section 412 of the 1976 Copy- 
right Act specifically disallows statutary 
damages and attorneys! fees for any in- 
fringement ...” telis only part of the 
story. In fact, the 1976 Copyright Act 
specifically provides for statutory in- 
fringement occurring after registration, 
whether or not registration occurs within 
three months after first publication of the 
work. 

Ideally, each program should be regis- 
tered as soon as possible. Copyright regi- 
stration of a program is neither as com- 
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plex nor expensive as patenting. It can, 
however, be burdensome to register each 
program, particularly if you are develop- 
ing a substantial amount of new software. 
Each registration requires, besides the $10 
registration fee and attorney's fees (if one 
is retained), deposit of a copy of the first 
and last 25 pages of the program printout 
together with the page where the copy- 
right notice appears if the program is pub- 
lished only in machine-readabie form, as 
Mr Adler notes; otherwise, two complete 
ropies of the program must be deposited. 

As а practical matter, however, the 
software supplier will probably become 
aware of any infringement fairly soon 
after it occurs. The infringer will be liabie 
for statutory damages and attorneys’ fees 
for all infringements following registra- 
tion. If the registration occurs within three 
months from the first publication date, 
the infringer will be liable even during the 
three-month intervening time репой. 
Even before registration, the courts have 
the discretion to allow recovery of the in- 
fringer's profits to the software developer 
ан тау егеп require that royalties be 
paid. 


BYTE's Guide Pralsed 


My wife and | wish to thank BYTE for 
including Mister McGiddies Creations Ltd 
in "The BYTE Guide: NCC Chicago." (See 
the April 1981 BYTE, page 64.) It is nice to 
be recognized for all the work we have 
done to promote the best in Bluegrass 
music in Chicago, while serving high- 
quality food at a good price. 

McGiddies is now computerized by a 
48 K-byte Radio Shack TRS-80 Model I 
with multiple disk drives, Scripsit, and the 
Paper Tiger 460 printer. Without a 
publication like BYTE, the information 
that ] would need to learn how to use a 
computer in small business would not be 
available. I can actually say the computer 
has put some fun back into paperwork, 
and, of course, the games are always fun. 

Thank you, BYTE. Keep up the good 
work. 


На] and Sharon Berger 
President and Vice President 
Mister McGiddies Creations Ltd 
2423 M Lincoln Ave 

Chicago IL 60614 


Quality Percom products are available 
from the following authorized Percom 
retailers. If a retailer is not listed for your 
area, call Percom toll free at 1-800-527- 
1592 for the address of a nearby retailer, 
or to order directly from Percom. 
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ІНСЕ SMITH ELECTRONICS РО Box 321 Noth Түні NSW 2113 
CAMARA 
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болеа the Z Line... 
Now! Percom Drives for Heath Computers. 


Percom's now making add-on drives for your H-89 
and H.8 

Complete drive systems will be available soon. 

If your immediate need is for add-on storage, 
check the features of our fully compatible Z drives. 

If vou plan to add a complete disk system, watch 
for the imminent announcement of our double- 
density Z Controller. 

Given a choice, we think you'll choose from the 
Percom 2 line. 


Add-On Z Drives 


ә Available т 40- and 80-track densities, in 1- and 2-drive 
color-compatible modules. 
ө All drives are rated for single- and double-density oper- 
ation. 
e Some models accommodate flippy storage, allowing 
u to flip a diskette and store files on the second side. 
© Fully tested both electrically and mechanically. Plus, all Z 
drives receive a 48-hour operating burn-in to uncover 
latent defects. Look for the signed quality assurance slip. 


PERGUM 


РЕНООМ AA EOM ANG. 
211 N BY GARLAND. 


(214) PUR 


Toll-Free Order Number: 1-800-527-1592 


1981 РЕКСОМ DATA ‚ imc. 
PERCOM, ZFD-40. 270-80 and ZFD-100 are trademarks of Pircom Data Company. 


е Low prices: Ру assembled and tested, ones -drive units 
start at only $399, two-drive units from only $ 795. 


Z DRIVES FROM PERCOM: THE BEST ONES FOR YOUR ALL-IN-ONE 


SYSTEM REQUIREMENTS: Н-89 or H-8 computer with 16 Kbytes of RAM, 
Heath ES disk system, Heath disk-operating system and drives in- 

peconnecung (ae weo-drive interconnecting cable ыы enirilable from. 
Percom). ZF PE pt deett rd vero patch on diskette to modify HDOS. 
lor BO-track operation. 


PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 


Available Soon! 
Percom’s Low-Cost Double-Density Z Controller. 


ооо ро оо ооо ооо оао оао оное 


Yes... Га Пке to know more about Percom Z drives and the 
2. Controller. Rush ma free literature. 


Send to 
PERCOM DATA COMPANY, Inc., Dept. 26 
211 М. Kirby St. Garland TX 75042 
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TWELVE STRO 
HEATH /; 


Pick a strong partner 


А computer purchase is the beginning of a long term 
partnership between you and the people you buy from. 
Your ongoing need for software and accessories re- 
quires a partner who will stand by you with a growing 
line of products. And nowhere will you lind a more com- 
plete line of hardware, software and accessories than 
at your Heathkit Electronic Center. Here are twelve 
strong reasons to make Heath/ Zenith your partner. 


1. The All-In-One Computer 


The heart of the Heath/ Zenith line is Ihe stand-alone 
89 Computer. It's a complete system with built-in 54-inch 
floppy disk drive, professional keyboard and keypad, 
smart video terminal, two 280 microprocessors, and 
two RS-232C serial ИО ports. It comes wilh 16K НАМ, 
expandable to 64K. 


2. Peripherals 


These include the popular Heath Zenith 
19 Smart Video Terminal, loaded with 

| professional features. And Ihe 74 Line 
Printer, priced as low as $495. Other 
printer brands are on display, 

"^ including high- — 
speed, typewriter- га 


quality printers. -/ 


3. Software 
Word processing, includes reliable, easy-to-use 
Zenith Electronic Typing and powerful, full-featured 
WORDSTAR. 

mall Business Programs, teature General Ledger and 
Inventory Control. 

HUG, Heath Users’ Group, otters members a library of 
over 500 low-cost programs for home, work or play. 


4, "— Languages 


For your own custom programs, 
Microsoft languages are 
available in BASIC (compiler 
and interpreter), FORTRAN 
and COBOL. 


5. бренди Systems 

Three versatile systems give you Ihe capability lo per- 
form your specific tasks. 

CP/M by Digital Research makes your system com- 
patible with thousands of popular CP/M programs. 
UCSD P-System with Pascal is a complete program 
development and execution environmen. 

HDOS, Heath Disk Operating System gives you a 
sophisticated, flexible environment for program 
construction, storage and editing. 


NITH YOUR 


6. Utility Software 


Expand the performance range of your computer with 
a broad selection of utility tools, including the best of 
Digital Research and Ihe complete line of innovative 
Softstuf! products. 


7. Disk Systems 


Тһе 8-inch Heath zenith 47 

Dual Disk System adds over 2 

megabytes of slorage ta your 
89 Compuler. Diskettes are 

standard (BM 3740 format, double-sided, 

double-density. 

The 5Уа-іпсһ 87 Dual Disk System adds 

200K bytes of storage to your 89. Both 

disk systems feature read/write protec- 

tion and easy plug-in adaptability. 


8. Self-Study Courses 


Learn at your own pace 
with Programming 
Courses Ihat leach you 
to write and run your own А 
programs іп Assembly, - 


BASIC, Pascal or K^ P 
COBOL : ЖИ 
A course on Computer Concepts д 

for Small Business gives you 

the understanding to eval- 


vale the ways a computer 
can benefit your business. 
Personal Computing is à 
complete introduction 10 
the fundamentals for the 
novice. Every Heathkit/ 
Zenith course is pro- 
fessionally designed 

for easy, step-by- 
step learning. 


АП Heath Zenith 
Computer Pradticts 

are availabla completely 
assembled and tested for 
commercial use. Or in gasy- 
lo-build, money-saving kits. 


EASONS TO MAKE 


COMPUTER PARTNER 


Visit Your Heathkit Electronic Center* 
where Haath/Zenith Products are displayed, sold and serviced. 


9. Expansion Options 


Communicate with the outside world through a Three- 
port EIA RS-232C Serial Interface. 

Expand RAM to 64K with easy-to-install expansion 
chips. 


10. Accessories 


Your Heathkil Electronic Center has the 

J latest in modems, black-and-white and 
color video monitors, computer furniture 
and a full line of supplies, accessories, books 
and parts. 


11. Service 


No one stands by you like Heath/ Zenith. 
We help you get your system up and A 
running smoothly. Service is avail- 
able from trained technicians, 

over the phone or at one of 56 
Heathkit Electronic Centers. 


12. Value 


Your money buys you more because 
Heath/ Zenith prices are among the industry's тоз! 
competitive. Make your own comparison and find out 
how much you can save. 
Complete, integrated computer hardware and soft- 
ware, designed to serve you and to grow with you 
— that's what 10 look for in a strong partner. And 
with Heath/ Zenith you get it all under 
one roof. 


All at your 
Heathkit Electronic 
Center 


Pick the store nearest you 
from the list at right. And 
Stop in today fora demon- 
stration of the Heath/Zenith 
89 Computer System. If you 
cant get to a store, send 
$1.00 for the latest Heathkit* 
Catalog and tha new Zenith 
Data Systems Catalog of 
assembled commercial 
computers. Write to 

Heath Co., бері. 334-827, 
Benton Harbor, MI 49022. 


HEATH/ZENITH 


PHOENIX, AZ 

2727 М Iran School Pd. 
602-279-6247 
ANAHEIM, CA 

330 E. Ball Rd 
714-776-3420 


CAMPBELL, CÀ 
2350 5. Bascom Ave. 
408-377-8920 

EL CERRITD, CA 
6000 Potrero Ave. 
414-236-8870 


LA MESA, CA 
8363 Center Dr 
714-451-0110 
LOS ANGELES, CA 
2309 5. Flower БІ. 
213-749-0261 


POMONA, CA 
1555 N. Ora 
714-623-3543 
REDWOOD CITY, GA 
2001 Middletield Ad. 
415-365-8155 


Grove Ave. 


SACRAMENTO, СА 
1860 Fulton Ave 
916-486-1575 
WOODLAND HILLS, СА 
22504 Ventura Blvd. 
213-883-0531 


DENVER, CO 
5940 W 38th Ave. 
303-422-3408 


AVON, CT 
395 W Main d (Rt. 44) 
203-878-0323 
HIALEAH, FL 
4705 W, 161һ Ave. 
305-823-2280 
PLANTATION, FL 
7173 W Broward Blvd. 
305-791-7300 


TAMPA, Fi. 
4019 W. Hillsborough Ave. 


813-886-2541 


ATLANTA, GA 

5285 Roswell Rd 

nied odie А 
CHICAGO, IL 

3462-56 W. Devon Ave. 
312-583-3920 
DOWNERS GROVE, IL 
224 Ogden Ave 
392-852-1304 
INDIANAPOLIS, IM 
2112 E G2nd St 
317-257-4321 


MISSION, KS 
5960 Lamar Ave. 
813-362-4486 
LOUISVILLE, КҮ 
12401 Shelbyvilfe Rd. 
502-245-7811 
KENNER, LÀ 
1900 Veterans 
Memonal Н 
504-467-651 
BALTIMORE, МО 
1713 E. Joppa Rd 
301-661-4446 
ROCKVILLE, МП 
5542 Nicholson Lane 
301-BB1-5420 
PEABDDY, MÀ 
£42 Andover 51 
517-531-9330 
WELLESLEY, MA 
165 Worcester Ave. 
617-237-1510 


DETROIT, MI 
19645. W ғ Mile Ad. 
3413-535-654 


E. DETROIT, М! 

18149 E. Eight Mila Rd. 
313-772-0416 
HOPKINS, MN 

lis 1 Shady € m fd. 


P Eu gut 

1645 While Bear Ave. 
512-778-1211 
BRIDGETON, М0 
3794 McKelvey Rid. 
314-291-1850 
OMAHA, HE 

9207 Maple St. 
402-391-2071 
ASBURY PARK, NJ 
1013 Slate Hwy. 35 
201-775-1231 


FAIR LAWH, NJ 
45-07 Broadway (Rt. 4] 
201-791-6935 


AMHERST, NY 
3476 Shendan Or. 
716-895-3790 
JERICHO, L.I. HY 
45 Jericho Turnpike 
516-334-8181 
ROCHESTER, МУ 
937 Jetterson Rd 
716-424-2560 

И, WHITE PLAINS, МУ 
7 Reservoir Ra 
914-761-7690 


CLEVELAND, OH 
е Chagrin Blvd. 
8-292-7553 

MEE ÖK 
2500 Morse Ad 
614-475-7200 
TOLEDO, OH 
485 Byrne Ad. 
419-537-1887 
WODDLAWN, OH 
10133 Sprin Jaki Pika 
513-771-8650 
OKLAHOMA CITY, OX 
2727 Norihwisl 
Ехрга 
405.848.7583 
FRAZER, PA 
630 Lancaster Fike 

RI. 30 

15-64 /-5656 
PHILADELPHIA, PÀ 
6318 Roosevelt Blvd 
215-288-0180 


412-824 
WARWICK, Ж] 

558 Greenwich Ave 
401-738-5150 
DALLAS, TX 

2715 Ross Ave 
214-826-4083 
HOUSTON, Tx 

1704 W. Loop М. 
Tioti- 

SAN ANTONIO, TX 
7111 Blanco Road 
512-341-8875 
MIOVALE, UT 

5$ East 7200 South 
801-585-4625 
ALEXANDRIA, VÀ 
6201 Richmome Hoy. 
703-755-5515 
VIRGINIA BEACH, VÀ 
1955 они Blvd. 
804-460-0997 


SEATTLE, WA 

505 БІН Ave М 
208-652-2172 
TJUKWILA, WA 

55439 Sard Ave. 5. 
206-246-5358 
MILWAUKEE, Wi 
5215 W Fond du Lac 
414-873-8250 


"Lits of 
p» 
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Prices and specications subject io chanpe without notice 


Your strong partner 


Letters 


Comments on VIC 


L recently evaluated the specifications of 
various personal microcomputers now on 
the market, so 1 noticed a couple of errors 
in Gregg Williams's comparison cf Com- 
modore's new VIC 20 to other microcom- 
puters. (See "The Commodore VIC 20 
Microcomputer," May 1981 BYTE, page 
46.] 

Mr Williams stated that the VIC is the 
only machine in which "the background 
color can change independently of the 
character color." This is untrue. [f the 
Atari is used in graphics mode 1 or 17, its 
normal text display is reduced to 24 rows 
by 20 columns (similar to the VIC's 23 


rows hy 22 columns) and the background 
color becomes separately adjustable to 
any of 16 colors. Mr Williams also incor- 
rectly stated that the Atari's normal text 
display is "16 rows by 32 columns"; ac- 
tually it is 24 rows by 40 columns, which 
means it can display 2596 more text than 
any of the other computers he surveyed. 
lt also can be expanded to a full 32 К 
bytes of memory by installing one of the 
new 32 K-byte "RamCram" boards made 
by Axlon (Sunnyvale, California). 

On the whole, BYTE should make more 
of an effort in the future to standardize 
comparison tables. For example, the cost 
of each system with a fully extended 
BASIC in ROM (read-only memory) and 
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16 K of programmable memory could be 
given. The graphics capabilities should be 
compared in some way to show the trade- 
off between high-resolution and multi- 
color capabilities, such as the maximum 
resolution available if you want the abili- 
ty to display four colors simultaneously 
with individual color control over each 
pixel. | would be interested to know how 
the VIC with the Super Expander Car- 
tridge would compare with the other 
machines reviewed according to this 
criterion. Ш the advertised 176 by 176 
pixels are individually assignable to any of 
four (or more) colors, then the graphics 
capabilities of the VIC 20 would lie be- 
tween those of the Apple (280 by 192) and 
the Atari (160 by 96), being approximate- 
ly equivalent to the Radio Shack Color 
Computer (128 by 192). 

Finally, Mr Williams mentioned that 
the VIC 20 uses the 6502A microprocessor 
instead of the 6502. What's the difference? 
Also, is it possible to replace the 6502 with 
a 6502A1 


George Fergus 
1810 Hemlock РІ #204 
Schaumburg IL 60195 


Gregg Williams Replies 

Mr Fergus's two points about the Atari 
are correct —my apologies for the errors. 
His comments on the fairness of the corn- 
parison chart point up the difficulty of 
comparing several microcomputers fully. 
Anyone buying a microcomputer should 
learn everything he or she can about the 
different brands (just as Mr Fergus did). 
Such an evaluation was beyond the scope 
of the article 1 wrote, so Í chose represen- 
tative configurations of the different 
microcomputers. 

The only difference between the 6502 
and the 6502A 15 the higher system-clock 
frequency of 2 МН: for the 6502A. How- 
ever, 26502A microprocessor would affer 
no improvement in an existing microcom- 
puter system without similarly upgrading 
the access time of the memory and in- 
creasing the speed of the system clock 
(which may have harmful side effects). 


APL Pats 


1 read Gregg Williams's article “Three 
Versions of APL” with great interest, (See 
the April 1981 BYTE, page 188.) His con- 
clusion that Vanguard APL/V80 is the 
fullest and fastest implementation is one 
that we agreed with two years ago when 
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Крыме trademarks 


we made our own evaluation. 

Since then, we have modified and en- 
hanced Vanguard APL extensively. 
MicroAPL's own APL 4.0 release is now 
packed with goodies for the APL enthu- 
sjast, These include fast auxiliary proces- 
sors for text search, character-set transla- 
tion, laboratory instrument input/output: 
MicroT ASK utility for project develop- 
ment, documentation, and screen handl- 
ing; MicroFILE software for four different 
types of file access; MicroPLOT drivers 
for Tektronix, Hewlett-Packard, Qume, 
Diablo, and А-] plotters; MicroLINK 
workspaces for online timesharing links 
and CP/M file interchange; and Micro- 
SPAN, a complete computer-aided in- 
struction package for APL neophytes. 

I hope BYTE will include us in its next 
language review, There are some exciting 
projects in the pipeline for 16-bit APL sys- 
tems. APL is very popular in Europe, so in 
the meantime, we hope European readers 
will feel free to contact us if they're in- 
terested in further details. 


Robert Bittlestone 

MicroAPL Ltd 

19 Catherine PI 

Victoria, London, SWIE БОХ, England 


Roots Falr and Square 


Steve Able's statement that any 10-digit 


calculator that accurately yields 
(AE = 2 ".,.is either doing “funny 
arithmetic" or else is not telling you 


everything it knows" aroused my curiosi- 
ty. (See "Letters," Apri] 1981 BYTE, page 
16.) My rather ancient Texas Instruments 
SR-51A does, in fact, yield (3/2)? = 2. So 
[ wondered if it was performing “funny 


arithmetic’ or was hiding information 
from me. 

The SR-51A does calculate V2 to 
13-digit accuracy as does HP-41C, then 
displays the result rounded to 10 digits. 
The difference is that the SR-51A does not 
then proceed to forget the additional three 
digits. These are still retained in the 
register and are used in any subsequent 
operations, 

The 4/2 operation produces a displayed 
result of 1.414213562, but the internal 
memory has 1.414213562373. Squaring 
correctly produces a rounded result of 2. 
The other functions also produce 13-digit 
accuracy rounded to 10 digits for the 
display. 

[n the words of Mr Abel, my SR-51A 
"is not telling me everything it knows." 
Dut, why should the accuracy of the 
machine be limited to the size of the 
display? Because it does not forget the 
extra three digits it calculated, the out- 
dated, middle-line SR-51A performs with 
greater accuracy than the new, top-line, 
very expensive HP-41C. 

[n addition, my SR-51A, with a little 
trickery, will tell me "everything it 
knows." Entering -/2 yields a display of 
1.414213562. First, I multiply this by 100, 
which produces 141.4213562; then І sub- 
tract 141, producing a display of 
0.4213562373. There are the three extra 
digits. 

For ж, the displayed result is 
3.141592654. Multiply this by 100, then 
subtract 314, and the result 0.159265359 is 
displayed. This would be accurate for the 
14-digit value of w = 3.1415926535897 
rounded to 13 digits. The trailing 0 is sup- 
pressed in the LED (light-emitting-diode) 
display to conserve the batteries. 

It is also possible to enter 13 digits with 
an appropriate trick. To enter 


1.414213562373, First enter 3.73 EE-10, 
then add 1.414213562. This will result in 
the register containing 1.414213562373, 
and squaring this wil produce the 
rounded answer of 2. 

Apparently, this accuracy cannot be 
achieved with “the world's fanciest 
calculator," 


James E Kitchen 

Director 

Chapman College 
Residence Education Center 
General Delivery 

Beale AFB CA 95903 


Talking DVMs 


[n Steve Ciarcia's "Build a Low-Cost 
Speech-Synthesizer Interface" (June 1981 
BYTE, page 46), he describes an encounter 
with a disbelieving clerk "at a local elec- 
tronics store" after asking if they carried 
"any DVMs (digital volt chmmeters) that 
talked." Steve implies that today none ex- 
ist, but someday they will be very com- 
mon. Well, at least one does exist, 

1 recently came across a reference to a 
"talking DVM" in the March 1981 Journal 
of Chemical! Education (page 231). It's 
available from Sabtronics International 
Inc, 13426 Floyd Cr, Dallas TX 75243 
(product number DMM 2010A). 


Charles J Spillner 
4054 Shona Ct 
San Jose CA 95124 


The Franklin Institute Research Labora- 
tory also has а talking voltmeter avail- 
able. Contact the company at Benjamin 
Franklin Pky, Philadelphia PA 19103, 
(215) 448-1340... 


СЕТ THE LATEST SOFTWARE PRODUCTS NOW... 
..CHECK OUT OUR 2020 RANGE | 


THE FIRST IN A SERIES DF ADVANCED MICROCOMPUTER SOFTWARE PROCUCTS FROM OUR 2020 RANGE 6 THE We2020 
ROAD PROCESSOR SYSTEM, 


DESGNED FOR THE HEATH/ZENITH 289 COMPUTER RUNNING UNDER CP/M* 22. IT OFFERS MORE FACILITIES THAN 
MOST OTHER MICROCOMPUTER WE SYSTEMS CHECK THESE. 


D жағ 
MEE РА ФАА TNR Coie АЛЫС) АЗЫП ЕР АГИ 


ф ECAs SET OR COROT D: Fuer ТИІН МЕ OPS ШЕРІ НІР ӨЗ ET RAPD 


© ын Drs HC ЗУЛУ DETILAS Di FOR bb ic AMD SECAREAHIER Tr RE ARE кі 
СОВА КОТ OD CONT ВИН. COMES ТО BERE Ы 


е "UR COE GAAT HH Нн — VRIRTTA aim in мн Mat М т CAA 
т РЕКА ақа; LTS дань ey ES CR. ET AL 1 АТМ 
е Митні асцит» FT BL) A Oy OTe DOCLAN RTS 
Ф наў тух РАТЬ РИ BL ST DOT AME 67 Р Т? AAT ГӨ LOB. 


— сад ui TODAY "€ 

! ЕСА тің dere айын 
dm DEALER ылаллар S WELCORUE 

mS epp ВАД бағ Foun тіні іні LA 460) PROPER Alei Fd idea rii dL R TER 01 ЛШЫ 


№ AL. De қолы PE YU, усы зараб йай ласы AN Айгай 
МАЕ БИЯ Eie AS MAR, 1 
таста аты, SPACE ҮЕС 


* ASY ПЫСЫ ЧІНЕТ ТАН ШАА H РГАРЫЗН 
в УСО CHECERR өн шт Tee НТ нин ІЗ нілі AR STA AA ND 
ig ыы Dud 


а COU А ARCS THE VERTU РАСТ ASA |1 ақ да TURA LY 
килде CN (me U^ TU ANC л Erg iiio 


DIEA та BORA mati iC: FENDD F НАРЫДА. FLAMMAE CHARTAS CNE a eee 
NH gto ES БЖ ЕЛЕ ТЕШ р Е См 
қызы Hepat TERE D Ты a AR. ИШЛЕЙ ДЫЗЫ APADO AT ТЫ GAA? coe 


20 October 1981 BYTE Publications Inc 


Circle 160 on Inquiry card. 


| 


өсі 


ЫН oie ats 


Systems & Support Software from төсі пісе e ystems | 
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68000 SYSTEM 
THE EASY WAY 


FULLY ASSEMBLED BOARDS PROVIDE COMPLETE 68000 
CAPABILITY. AND ALL BOARDS CAN BE INTEGRATED 
INTO YOUR OWN SYSTEM. 


MC68000 MULTIBUS " 
BASED MICROCOMPUTER 


This board provides a full speed MC68000 as the CPU for your 
Multibus™ based system. 256 kilobytes of on-board RAM permit the 
MC68000 to execute code at full speed (6-MHz clock with no wait states). 
The board is compatible with tha proposed IEEE P796 bus at a compliance 
lave) of 016М20116У021.. Edge connectors fora logic analyzer are provided 
to ease debugging. Bus timeout protection, simple memory protection 
and interrupt type selection are also provided. 


MAIN PERIPHERAL BOARD VIDEO BOARD 
тир to 32K Bytes of PROM @32K Bytes of RAM 
STriple Interval Timer SProgrammable Video Controller 
UTwo Programmable USARTS Programmable DMA Controller 
BPolynomial Generator and Checker EPROM Character Sets—Up lo 
BThree Parallel interface Chips 256 Characlers 
BKaeyboard Interface SEnhancaments: Reverss Video, 
BBaud Rate Generator for USARTS Undarsirike, Intensify, Blink, 
Priority Interrupt Controller Suppress 

interrupt Level Options 


Ап I/O board with up to 5 serial МО ports is also available; other 
Multibus™ compatible boards will be available In the near future. 
Multibus is a trademark of Intel Corporation. 


For further information, write or cal: 
TSD Display Products, inc. 35 Orvilla Drive, Bohemia, New York 117156. Tel 516-589-6800 
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Letters 


BDS C Update 


Thank you, BYTE, for the "printf" 
technical note and the larger article on 
BDS C, by Chris Kern. (See "Printf for the 
C Function Library," May 1981 BYTE 
page 430, and "The BDS C Compiler," 
June 1981 BYTE, page 356.) Unfortunate- 
ly, the items have fallen victim to some 
time-warp distortion, and several points 
regarding the package were out of date. 

[n the printf article, reference is made to 
a clumsy method of passing Formal para- 
meters to C functions in which the para- 
meters are copied into absolute locations 
in memory by the caller and accessed 
from there by the subordinate function. 
The parameter-passing mechanism of 
BDS C has been totally revamped since 
those days. Currently, all parameters are 
passed on the stack, and all local (auto- 
matic) variables also reside on the stack. 
Also, a printf that is functionally equiva- 
lent to Chris Kern's is now a standard part 
of the package. 

The June review was completely accu- 
rate in all technical details, except for the 
statement that "it's a shame the BDS com- 
piler doesn't go one step further and pro- 
vide redirected input and output, .. .” 
Actually, the current version of BDS C 
does include a special-function library for 
performing both directed ИО (input/out- 
put) and pipes in the standard UNIX-like 
manner, This is a recent addition to the 
package, and it has the advantage of not 
wasting any memory if it isn't used, be- 
cause it's merely a simple set of library 
functions (written in C, of course). 

BDS C users may be interested to know 
that the compiler has recently been run 
under the MARC operating system (а 
UNIX-like system) and that the combined 
package will be available soon from 
Vortex Technology. MARC furthers BD 
Software's tradition of translating the 
"best" of UNIX onto 8080- and Z80-based 
systems. BDS C finally has an operating 
system it can appreciate, rather than 
battle. 


Leor Zolman 

BD Software 

33 Lothrop 5t 
Brighton MA 02135 
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You spent up to 52,500 on computer hardware to make your The GUARDIAN program is recommended for use with any 
personal life easier You didn't spend it just for fun. soft disk dive system with 48k memory or more, and operates 
Now there's GUARDIAN — the first microcomputer software on any CP/M*-based system or the TRS 80** (Model |. Il or 
program that can truly organize your life with ultimate ease №. Programs are available on standard 5%- or 8-inch disk, wath 

and speed. storage sleeve. $119.95. 

GUARDIAN is the only program that lets you make a single GUARDIAN is available directly frorn Time Management 
one-line data entry to remind you... for the rest of your life... Software, and is not sold through any store, catalog or other 
of birthdays, oil changes, appointments and any other recurring source. To order GUARDIAN call one of our toll-free numbers 
events. Once an item and its frequency of recurrence is entered, ог retum the order blank below 
you'll never have to worry about remembering again. Each Call now toll free to order [Ask for operator 601] 


moming you flip a switch, enter your personal code, and get an 
instant readout of everything you need to accomplish that day 


Plainly speaking, there's no need for special codes or computer 1-800-824-7888 мт. except California, 

language with pfo DIAN... you talk tO it, ar] it talks de Vd е ska and Hawaii] 

in plain lish. GUARDIAN even teils you how to enter a 

es Ri with step-by-step on-line instruction through its 1-800-852-7777 (г caitomia] 

built-in video display manual. The printed manual that comes ы А қ 

with GUARDIAN 15 also complete and easy-to-understand. 1-800-824-7919 (n Alaska and Hawaii 

Years Ahead A XS 
GLIARDIAN lets you organize everything you need to do — eae, 


today for years to come. The single-line entries are easy го 
make, and can even be set to flag you several days in 
advance of thé event. 


Advance To Go 
GUARDIAN is programmed to automatically advance 

and schedule appointments, PTA meetings, vacation 

‚ schedules, tax deadlines and other 

| activitres indefinitely, until you 

cancel the entry GUARDIANS 

intemal calendar adjusts itself 

| from year to year. 


Protects Your interests 
GUARDIAN 15 as easy to 
use as pencil and paper but its memory can't 
be lost or erased by accident System failure 
and operator error are protected by automatic 
file closure. Password protection keeps 
your files confidential. 
GUARDIAN's disk has the storage capacity 
to organize up to 2.000 separate events for 
200 people at the same time. 


Yes ...! want to put GUARDIAN © О work for to гесем 
maximum efficiency and ease in organizing my personal іне 
with my microcomputer. 

NAME 
ADDRESS 


КЕТЕ amc. лл! 
| have enclosed $119.95 to avoid delays and handling charges. 


О Check O Мопеу Огдег Расе includes tax, handling and shipping ежере CO D. Orden] 
L1 COD. (If delivery address is different than above, please specify) 


Please specify опе: СЭ Sich disk С} Banch disk 1041 | 
луш. ЕЕ ОЕ и. tee gr.) 


JA ANA GEMENT 125 boxer 
MANAGEN / E 1 РО. Box 727 
ғаламы! АГА т p" Cushing. Oklahoma 4023 | 
- - Аа AEN RS * Recyuene Trademark of ГАУГА Research, Inc. ** Kegsosed Tracemark of Tandy Comp 
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Did you know 
that with 
the new 


UCSD 


P-SYSTEM 


you can write 
programs in 


and run them on 

ALTOS, APPLE, COMMO— 
DORE, CROMEMCO, DEC, 
INTERTEC, PHILIPS, OHIO 
SCIENTIFIC, RADIO SHACK, 
TERAK, TEXAS INSTRU— 
MENTS, VECTOR GRAPHIC, 
ZENITH, and many more... 


without change! 


(Think about that next time 
you want a larger market) 


We support systems 
software and applica- 
tlons ready-to-run on 
APPLE, DEC LSI-Ilz, RADIO 
SHACK MODEL 118 and AL— 
TOS. 


PCD SYSTEMS 

P. D. Box 143 

Penn Yan, NY 14527 
315-536-3734 


tTM Digital Equipment 
ұтм Of Tandy Corp. 
“TM U. of Callfornia 
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Letters 


Points on Printers 


In connection with the review “The Ep- 
son MX-80 and MX-70 Printers" (see the 
May 1981 BYTE, page 22), the following 
specific comments may be of interest: 


è The MX-80 offers four rather than three 
character densities. The fourth is the 
double-width reduced character. lt is pro- 
duced by an SO (shift-out) code when an 
SI (shift-in) code is in effect. The resulting 
density is 3.25 characters per cm (8% per 
inch). 

€ А fourth character style can be obtained 
by transmitting codes for both boldface 
and emphasized. The result is a character 
heavier in both horizontal and vertical 
lines. 

e Line spacings of less than % of an inch 
on the MX-80 are overridden when 
graphic characters are present. [n our ex- 
perience, even a single graphic character 
in a line will cause the line feed to default 
ta % of an inch. (This phenomenon is not 
covered in the user's manual.) 

e The annoying buzzer on the MX-80 can 
be turned off by use of internal switch 1-6. 
ә The MX-70 (even though its character 
matrix is 5 by 7) produces a graphic 
matrix of 480 by 8 pixels per line. 


As for the Apple Il interface, which 
does not transmit the high bit and, hence, 
the graphic characters, the peculiarity lies 
in the Epson-designed interface, rather 
than the Apple's memory. Ош company 
produces and distributes an interface for 
the Apple I] and the Epson printers that 
transmits all bits and all characters. We 
also produce a firmware printer-support 
card for the Apple II. In conjunction with 
our interface, this card will (in addition to 
many other functions) produce a low-re- 
solution graphic dump on the MX-80 us- 
ing the graphic characters and a high-reso- 
lution graphic dump on the MX-70, which 
is printed as eight graphic lines on each 
pass. 


Amnon Katz 

President 

Inverted—A. Inc 

401 Forrest Hill Ln 
Сгала Prairie TX 75051 


] have just purchased the MX-70 ver- 
sion of Epson's printer, and I would like to 
make two comments on the May 1981 
BYTE article. 

First, the MX-70 can print with eight 


points, not seven, which means that with 
special software it is possible to print 
lowercase descenders by utilizing the 
graphics mode. 

Second, the Epson interface card for 


| the Apple П computer has a link option 


for the most-significant bit that must be 


| changed to allow this bit to get to the 


printer, The graphics mode requires a true 
lé-bit (2-byte) argument to instruct the 
printer as to how many bytes are to be in- 
terpreted as points on the print head. 


| Abo, a complete byte is required to define 


which print hammer is to strike. Before | 
discovered this, ] had some weird effects 
every time I tried the graphics mode. 

1 think the graphics mode is the most 
significant part of the MX-70 because it 
allows a large number of extra features to 
be defined by the user: 


* special-character sets 

è proportional spaces between characters 
è proportional spaces between words 
soverstrike, and 


| sunderlining 


Bruce Piggott 
725 Flower City Pk 


Rochester N'Y 14615 


Changing Names 


Gary Stotts's Apple Name-Address pro- 
gram is so useful that 1 made а modifica- 
tion For my own purpose. (See the April 
1981 BYTE, page 32.) Although there is a 
way to change the address and telephone 
number of a person listed on the file, there 
is no way of changing a person's name. 
There may be reason to change the per- 
son's name: marriage, for example. I have 
added a few lines to the program to do 
just that. (See listing 1). 


Gino J Piazza 
49 Browndale Pl 
Port Chester NY 10573 


Listing 1 


1172 PRINT ; PRINT "OLD: ";N$(I) 
1175 PRINT : INPUT "NEW: "NS 
1177 IF LEN (М) < 1 THEN 1175 u 


Credit Due 
We inadvertently omitted the credit line 
for the photographer responsible for the 
photographs in "A Look at NCC '81" 
(September 1981 BYTE). We apologize to 
Richard Faverty. 


Standard 
Equipment 
68000 Processor 
256KB RAM 
10 MB Winchester 
БМ" Floppy Disk Backup 
2 RS-232 C Serial Interfaces 
Parallel Printer Port 
WICAT Operating System 
Multibus" 

Choice of One Language 


Hardware Language 


Options Support 

Battery Backup PASCAL 

= | Communications: Auto С 

ay Answer and Auto Dial FORTRAN 

- 1200 Baud BASIC 

Graphics CRT APL 

Videodisc Interface COBOL 

ADA 

LISP 

Assembler 

Call or write WICAT Systems Software 

| for additional information. Options 
WICATsystems UNIX" /V7 
ee CPM Emulator 
Р.О. Вох 539 1875 South State Street Orem, Utah 84057 801/224-6400 UNIX is а trademark of Boll Labs. Multibus is а tractemark ol INTEL. 
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The IBM Personal Computer 


First Impressions 


Phil Lemmons 
89 Remsen St 
Brooklyn NY 11201 


[BM (International Business Machines Corporation) 
has at last introduced the keenly anticipated IBM Per- 
sonal Computer, Based on Intel Corporation's 8088 
microprocessor, the new machine is slated to appear in 
stores this month, with various hardware options, at 


Photo 1: The new IBM Personal Computer is based on the intel 
8088 microprocessor and will be supported by software from 
well-known, independent sources. Shown here are the System 
Unit with two built-in 5-inch floppy-disk drives, the black-and- 
white video monitor, the adjustable keyboard, and an Epson 
МХ-80 printer bearing the IBM label, all of which sells for 
$4385. 


prices ranging from $1565 to more than $5000. Color 
graphics are built in, and up to 256 K bytes of user 
memory may be installed. 

The hardware is impressive, but even more striking are 
two decisions made by IBM: to use outside software sup- 
pliers already established in the microcomputer industry, 
and to provide information and assistance to indepen- 
dent, small-scale software writers and manufacturers of 
peripheral devices. 

The list of software sources includes Microsoft, Digital 
Research, Personal Software, Peachtree Software, 
Softech Microsystems, and Information Unlimited Soft- 
ware. For hardware configurations including floppy-disk 
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drives, IBM will sell three different disk operating sys- 
tems: CP/M-86 from Digital Research, the UCSD p-Sys- 
tem from Softech Microsystems, and IBM Personal Com- 
puter DOS, developed by Microsoft in imitation of 
CP/M. IBM isn't trying to Force the world to choose be- 
tween the IBM DOS and other popular operating sys- 
tems. The published documentation of IBM Personal 
Computer DOS will include the source-code listing of the 
BIOS {basic input/output system), and of the diagnostic 
programs executed automatically when the computer is 
turned on. 

The hardware uses an interconnection scheme different 
from the industry-standard $-100 bus, but IBM doesn't 
want to exclude anyone from developing plug-compati- 
ble printed-circuit boards for installation in any of the va- 
cant expansion slots inside the chassis. In fact, the com- 
pany plans to publish a hardware manual with drawings 
and industry-standard specifications, IBM's attitude 
toward support for independent hardware and software 
efforts was summarized by Don Estridge, Director of 
Entry Systems Business for the [BM Personal Computer. 
"ІВМ will provide information for the existing cottage in- 
dustry to design boards,” Estridge said, “We're open to 
any software proposals.” 


General System Characteristics 

The entry-level version of the [BM Personal Computer 
consists of the System Unit, which contains the 8088 
microprocessor, a 40 K-byte built-in ROM (read-only 
memory) containing the extended version of Microsoft 
BASIC, a built-in speaker that can be programmed to 
play music, a power-on automatic self-test of system 
components, 16 K bytes of user memory in the form of 
semiconductor RAM (random-access read/write mem- 
огу), a combination video-monitor and printer adapter, 
and empty space for two S-inch floppy-disk drives. Іп 
this minimal configuration, the system uses an audio-cas- 
sette recorder for mass storage and an ordinary television 
set as a video monitor, 

Not including the cassette recorder and monitor, the 
minimal system will sell for $1565. With a single 5-inch, 
160 K-byte floppy-disk drive and 64 К bytes of user 
RAM, the price increases to $3005. An expanded business 
system with powerful color graphics, two floppy-disk 
drives, and an IBM-labeled Epson MX-80 dot-matrix 
printer costs $4500. In addition to the 40 K-byte ROM, 
the system has a 16 K-byte RAM buffer for graphics ap- 
erations. Mone of the user memory is required by the sys- 
tem software. 


DATAFACE GRO SERIES INTERFACE 


The Dataface GRQ-11 Inter- 
faceexpands your Olympia ES 
Series electronic typewriter 


TURNS YOUR ELECTRONIC TYPEWRITER INTO A PRINTER/TYPEWRITER 


5. Circuit board is installed in- 
side typewriter back panel 
alóng side logic board. The 


into a letter press quality printer for your personal or busi- 
ness computer. And, you still have a fully featured electronic 
typewriter—two machines in one. 

The GRQ Series Interface features: 
1, Standard ElA RS-233-C Serial Interface and Parallel 
(Centronics compatible}, 
2. Standard asynchronous ASC 11 code, 7 bit data: 1 start 
bit; accommodates 1 or 2 stop bits automatically; accorn- 
modates odd, even or absence of parity bit. 
3. Fifty thru 9600 Baud data rate options. 
4. Two К buffer; supports X-on, X-off protocol as well as 


RTS signals. 
28 ^ Cetober 1981 © BYTE Publications Inc 


connection between boards accomplished by 40 pin 
jumper cable using existing socket. No soldering required. 
Power is provided to the GRQ thru two pins of the 40 lead 
cable. Installation in 10 minutes. 

End user, Dealer, Distributor and OEM inquiries are wel- 
come. For additional details, specifications and computer 
compatibility contact: 


UATAFALE ІНЕ. 


2372 A WALSH АМЕ. SANTA CLARA, СА 95050 
(408) 727-6704 
Сігсін 111 on inquiry card. 
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he 2nd Generation is here! 
MEASUREMENT systems & controls proudly vectored priority interrupts, HS-232C interfaces 
introduces its new and exciting "2nd Generation” with full handshake, asynchronous or synchronous 
family of S-100* compatible products. Each has operation with asynchronous baud rates to 19,200. 
been specifically designed for use with — Available in four or eight channel versions. 


multi-user and network 
operating systems such 
as MP/M, CP/NET, and 

OASIS. Every product is 


DOUBLE DENSITY 
FLOPPY DISK 
CONTROLLER BOARD— 
fully tested and bumed- controls up to four 5%- 
in, comes with a 1 year lee А е inch or 8-inch disk drives 
guarantee, and offers M E A › Mut ANE. using IBM soft sectored 
you features not ү ы del i x | formats. It features 1K 
currently available from of on-board buffering, 
any other source. DMA controlled data 
transfers and the per- 


280 PROCESSOR formance character- 
BOARD — The most — | istics of the superior 
powerful CPU board available today. Outstanding NEC 765 chip. 
features include 4MHz operation, high-speed serial 
and parallel /О utilizing DMA or programmed 64K BANK SELECTABLE MEMORY BOARD — 
control, eight vectored priority Interrupts, and a Features include I/O port addressing for bank 
real time clock. select with 256 switch selectable ИО ports for the 

memory bank addressing. The memory is 

MULTI-USER SERIAL ПО BOARD — For use in configured as four totally independent 16K 
expanded systems requiring up to eight additional software-selectable banks, with each bank 
serial VO ports. Features include: 16 maskable addressable on any 16K boundary. 


"All products meet ihe new IEEE standards 


"Attractive Dealer & OEM Prices" 
See your nearest computer dealer, or 
contact us for the complete story on 

The 2nd Generation. 


Systems 
1801 Orangewood Ave., Orange, CA 92668 


A Division ot MEASUREMENT systems & controls / TWX/TELEX: 910 593 1350 SYSTEMGRP ORGE 
incorporated 
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Plug-in circuit cards of user RAM are available in three 
denominations: 16 K bytes ($90), 32 K bytes ($325), and 
64 K bytes ($540). The user can increase the memory 
capacity to 256 K bytes using the available IBM boards 
and slots. (Outside companies could make a single mem- 
ory board containing 256 K bytes of RAM, or expansion 
boards that contain even more.) All user memory is 9-bit, 
with one bit devoted to parity check. An edge connector 
on the back of the System Unit looks as if it is longing for 
a hard-disk drive, but IBM is mum on that possibility. 

The 8088 processor communicates with memory and 
peripheral devices through an 8-bit data bus, but it con- 
ducts its internal affairs using the 16-bit instruction set of 
Intel's 8086 microprocessor. In the IBM Personal Com- 
puter, the 8088 operates at 4.77 MHz, with a cycle time 
for main storage of 410 nanoseconds; for access, the cycle 
time is 250 nanoseconds. 


Together, the System Unit, keyboard, and a monitor 
make a very smart, full-feature terminal. A six-foot 
coiled cable connects the separate keyboard to the Sys- 
tem Unit. You can adjust the keyboard's tilt toward you 
when it rests on a desktop, or you can hold it in your Jap. 
The system supports both uppercase and lowercase char- 
acters, and all 83 keys have automatic repeat. Ten keys 
on the right side are for a numeric keypad and cursor 
controls, and ten special-function keys can be used for 
editing. The keyboard provides access to 256 characters, 
including all the ASCII (American Standard Code for In- 
formation Interchange} characters and many other char- 
acters useful for producing virtually any sort of graphics 
display. 

IBM sells an 1144-inch green-phosphor video monitor 
for $345. The monitor displays 25 lines of 80 characters 
each, You can adjust brightness and contrast or use soft- 


IMPORTS. 


EPSON MX-80's/100's 


Coll for prices 
Омдаю M-80 $374.00 
Окко M-B2A $569.00 

$765.00 


ы 
«СӨЙ шї = wa НО you why. (інге games dish). 
Мойес Il 64K DO $2895.00 


Horizon Il 
ФАК Quod 


 Okidota M-B3A 
$3245.00 


Single utar 8000-2 includes dual 8” double 
есіру «гез 1% Мә. Сороса). rwo sedol 
porti. wo рой! por. ond СРМ. 

Call fex ойын Айаз peces. 
ACSaDOO-2 w/ СР/М 
, ATARI ВОО 


$2995.00 


P d 


$739.00 / ONYX SYSTEMS 


TELEVIDEO 

А new боне Of micros from the leoding nome 
ln terminals, Sysrem 4 inches с 910 CN. 
64K КАМ. ім on Boppy. СУМ. diognoeia 
end more. 


system 4 


Televideo 910 
Hozekine Esprit 
ADDS Viewpoint 


Televideo 912 
Televideo 920 
Televideo 950 


$2144 
CALL 


289 w/48K 2310's 


\ 


Scottsdale 


46720 E. McDowell Road. Suite 110. Scottsdale, Arizona 85257 


== (602) 941-5856 


Coll 8-5 Mon.-Fri. 
{We Ехроп) TWX 910-950-0082 (IMEC 5СОТ) 


ПІ emassa 
a 


D50 Amber 
Mime Act 5A 
ADM - JA 
Soroc 420 


"ORDERING ` 
—— MAIL ORDER ONLY — 


2% cosh discount icludad/charge corda add 2%. Prices wbpect to chonge. product 
subject fo ovnllobüly. Arono redder odd 3%. Ғ.О.В. рони of shipmen 
$coridole, 0.20% reuochlng lee Por renuined marchondise. сытты е induded 
on oll pode. Perronol checks ighe 2 week ro citi. 


s HEC 5510 $2489 DO 
” Goble 600 $2295.00 
Сом тағынған... 81370.00 
Qume 
Sprint 9/45 12005.00 
“Tractors Induded іп price 


$719.00 


$229 5.00 


ware to activate underlining, high-intensity blinking 
characters, and reverse video. 

With a color monitor, the IBM Personal Computer will 
support 16 foreground and eight background colors. In 
the medium-resolution graphics mode, screen resolution 
is 320 pixels (picture elements) across by 200 down. In the 
high-resolution graphics mode, resolution is 640 by 200 
pixels, Text and graphics can be mixed, allowing you to 
label items in a graphics display. 

One Centronics-compatible parallel printer port and 
one RS-232C serial ИО (input/output) port are standard. 
An asynchronous communications adapter ($150) en- 
ables you to connect a modem to the serial port. 

[BM is even offering a Game Control Adapter ($55) 
that permits connection of user-supplied joysticks and 
paddles to the IBM Personal Computer. 


Sales and Service 

IBM's sales and service strategies show the computer 
giant's determination to develop quickly into a major 
force in the microcomputer market. Beginning this 


At a Glance 


Product Name 
The IBM Personal Computer 


Manufacturer 

International Business Machines Corporation 
Information Systems Division 

Entry Systems Business 

POB 1328 

Boca Raton FL 33432 


When Available 
October 1981 


Where Available 

Sears, Roebuck and Company's business-machirws stores 
Computerland stores 

IBM Product Centers 

IBM Data Processing Division (volume sales} 


Components 
System Unit 
Size: width 20 inches, depth 16 inches, height 5,5 inches: 
weight (without disk drives) 21 pounds, (with two disk 
drives) 28 pounds 
Electrical needs: 120 VAC 
Processor: Intel 8088 
Cycle Time: main storage, 410 nanoseconds; access, 
250 nanoseconds 


Memory: 40 К bytes of built-in ROM (read-only memory), 
16 К bytes of user RAM lrandom-access read/ 
write memory); expandable to 256 K bytes 

Standard: keyboard for data and tex! entry; audio-cassette 


recorder connector: Five expansion slots for 
memory, display, printer, communications, and 
game adapters; built-in speaker for music program- 
ming; power-on automatic self-test of system com- 
ponents; BASIC-anguage interpreter; 16 К bytes 
of user RAM (all user КАМ is 9-bit parity 
memory} 
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month, the company is marketing the Personal Computer 
nationwide in four ways: 


e through Computerland retail stores 

® through Sears, Roebuck and Company's new business- 
machine stores (IBM will train the Sears sales personnel) 
ө through a special sales unit in the ІВМ Data Processing 
Division (for high-volume sales) 

е through IBM Product Centers, which will make pravi- 
sions for installment purchases 


Only four Product Centers exist now, but IBM has 
selected many more cities around the country as sites for 
future centers. "Іп the course of the next two years,” said 
C B Rogers, Jr, IBM vice president and group executive of 
the General Business Group, "we expect to be fairly well 
represented." 

IBM will offer a 5 percent discount on sales of 20 to 49 
units, 10 percent on sales of 49 to 150 units, and 15 per- 
cent on sales of 151 units or more. Educational institu- 
tions will also receive discounts, 


B3 keys for data and text entry, 10 keys for 
numeric entry and cursor control, 10 special func- 
tion keys, and ASCII characters and special 
graphics characters (total 256 characters); 
automatic repeat on all keys; adjustable typing 
angle; detachable six-foot coil cable 

Disk drives: up to twa 5-inch floppy-disk drives, 160 K bytes 
each 


Operating 5ystems 

IBM Personal Computer DOS (Microsoft) 
CP/M-86 (Digital Research) 

UCSD p-System (Softech Microsystems) 


Software Available for [BM Personal Computer DOS 
BASIC interpreter (Microsoft) standard; extended BASIC inter- 
preter (Microsoft) $40; Pascal compiler (Microsoft) $300; VisiCalc 
(Personal Software} $200: Easywriter (Information Unlimited Soft- 
ware) $175; General Ledger, Accounts Receivable, Accounts 
Payable (Peachtree Software) $595 each; asynchronous com- 
munications support $40; Adventure (Microsoft) $30 


Hardware Prices 


System Unit, 16 K-byte RAM, keyboard $1265 
System Unit, 48 K-byte RAM, keyboard 

single floppy-disk drive, disk-drive adapter 2235 
Monochrome video display 345 
Combination monochrome-display adapter 

and printer adapter 335 
Color-graphics-monitor adapter 300 
16 K-byte memory-expansion kit 90 
32 K-byte memory-expansion kit 325 
64 K-byte memory-expansion kit 540 
Disk-drive adapter 220 
Disk drive (S-inch floppy disks! 570 
Asynchronous communications adapter 150 
Game-control adapter 55 
Keyboard 270 


The guy on the left has two file folders, a news maga- 
zine, and a sandwich. 

Тһе guy on the right has the OSBORNE 1°, a fully 
functional computer system in a portable package the size 
of a briefcase. Also in the case are the equivalent of over 
1600 typed pages, stored on floppy diskettes. 

The owner of the OSBORNE 1 is going to get more 
work done—and better work done— in less time, and with 
less effort. 

Untold it, plug it in, and go to work 
like you've never worked before. .. . 

Go to work with WORDSTAR* word processing, so 
your correspondence, reports, and memos take less time 
to produce, and say more of what you wanted ta say. And 
with MAILMERGE®—the mailing system that turns out 
personalized mass mailings in the time you'd spend опа 
rough draft. 

Go to work with SUPERCALC®, the electronic 
spreadsheet package that handles complex projections, 
financial planning, statistics, and "what if" questions in- 
stantly. For the more technically minded, SUPERCALC will 
process scientific data and calculate results. 

Go to work with powerful BASIC language tools — 
the CBASIC-2* business BASIC, or the Microsoft BASIC 
interpreter. 

That's standard equipment. 

Options include about a thousand different software 
packages from a host of vendors designed to run on the 
CP/M* computer system. 

Go to work at the office, al home, or in the field. 

Or anywhere. Optional battery packs and telephone 
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The guy on the left 
doesn’t stand a chance. 


| 


transmission couplers mean you need never work without 
the capabilities of the OSBORNE 1. That's good, because 
you won't want to work again without it. 

All for $1795. It's inevitable. 

The OSBORNE 1 is the productivity machine that's 
changing the way people work. Put simply, the machine 
delivers a significant productivity edge—day in and day 
out—to virtually anyone who deals with words or num- 
bers. Or both. 

Since the entire system is only $1795, it won't be too 
long before the guy on the left has an OSBORNE 1 of his 
own. The same probably goes for the person reading 
this ad. In fact, we think it's inevitable. 


The OSBORNE 1 includes a Z80A* CPU, БАК 
bytes of RAM memory. two 100 kilobyte 
[үңү disk drives. a business ard. 
biall-in monitor, IEEE 488 and Н5232 mler- 
faces for printars and other things that 
et connected to computers, p 
РМ, CBASIC-2, Microsol BASIC, 
WOROSTAR, and SUPERCALC. Тһе 

system 18 available from com- 
puler retailers nationally. 


$1795. It's < 
inevitable. 
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IBM's service plans should meet or exceed those offered 
by other microcomputer manufacturers. For a start, ВМ 
offers a 90-day warranty. Owners can extend warranties 
to a full year for between 7 and 9 percent of the purchase 
price of various system components, or buy annual ser- 
vice contracts for 10 to 15 percent of the purchase price of 
components. For example, an extended warranty for the 
System Unit costs $88; a maintenance contract for the 
System Unit costs $112. For the System Unit, disk drive, 
and disk-drive adapter, an extended warranty costs $154, 
and a maintenance contract costs $196. 

Service will be available at Sears, Computerland, and 
from the IBM Product Centers, regardless of where you 
bought the computer. Service contracts with the IBM 
Product Centers call for exchange of major system com- 
ponents. IBM will send a replacement keyboard, printer, 
or System Unit by courier within 48 hours of the owner's 
call, 


Three Ways to Generate Software 

Recognizing the advantage that an existing broad soft- 
ware base gives to CP/M-compatible, Radio Shack, and 
Apple computers, IBM plans to meet the problem head- 
on with a three-part strategy. 

First, when the Personal Computer reaches stores this 
month, it will be accompanied by a software offer includ- 
ing some application programs ready to run with IBM 
DOS. Here's a quick look at what [BM is offering: 


е 15M Personal Computer DOS. This CP/M look-alike 
from Microsoft offers the familiar “A>” prompt charac- 
ter along with features for copying files and disks, com- 
paring files and disks, initializing disks, displaying a 
directory, renaming files, and other housekeeping chores. 
Although it has a debugger and a line editor, IBM DOS 
does not yet have an assembler. ]t seems safe to speculate 
that Microsoft is hard at work on that, 

* a cassette-level enhanced Microsoft BASIC interpreter 
that supports input/output instructions, use of the key- 
board, display, light pen, and printer, and many editing 
and mathematical functions. 

ә a disk-level Microsoft BASIC that provides extensions 
including more powerful graphics, date and time-of-day 
functions, and communication capabilities; the enhanced 
graphics include such features as point, circle, and 
get/put display, and increased light-pen support for de- 
sign work ($40) 

е a Pascal compiler, also from Microsoft ($300) 

€ VisiCalc, the electronic-worksheet program from Per- 
sonal Software 

® Easywriter, the word-processing program from ІпЁсг- 
mation Unlimited Software ($175) 

® an asynchronous communications program ($40) (This 
is written in BASIC and is menu-driven; the menu in- 
cludes an option for the Dow Jones Information Services, 
another for The Source, and another for teletypewriter- 
like communications. IBM soon will also offer a full 
subset of Model 3270 emulation capabilities so that the 
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Personal Computer can appear to larger IBM systems as 
an IBM 3270 terminal.) 

è general-ledger, accounts-payable, and accounts-receiv- 
able packages, from Peachtree Software, but with color 
and other enhancements for ease of use ($595 each) 

è Adventure, the fantasy-simulation game, from Micro- 
soft ($30) 


The second part of IBM's software-development 
strategy is to offer Digital Research's CP/M-86 operating 
system and Softech Microsystem's UCSD p-System 
(which includes UCSD Pascal). Purchasers of these oper- 
ating systems will have access to many third-party pro- 
grams as they become available. IBM says it expects the 
availability of these operating systems to provide the op- 
portunity for many current applications to be transferred 
to the IBM Personal Computer with minimal modifica- 
tions. This approach will enable owners of the IBM Per- 
sonal Computer to use a tremendous amount of software 
originally written for other common machines, Users can 
have everything that IBM offers without giving up soft- 
ware for the other two operating systems. 

The third part of the IBM software strategy is to 
establish its own Personal Computer Software Publishing 
Department. The new department will solicit software 
from outside authors, both professional and amateur. 
IBM will send software-submission information packets 
to anyone who writes to IBM Personal Computer Soft- 
ware Submissions, Dept 765, Armonk NY 10504, IBM 
will also encourage its employees to write software for 
the personal computer (on the employees’ own time). 
Authors will receive quarterly royalties based on actual 
sales. 


A Shaking Out? 

For those of us who dislike giants, the ІВМ Personal 
Computer comes as a shock. ] expected that the giant 
would stumble by overestimating or underestimating the 
capabilities the public wants and stabbornly insisting on 
incompatibility with the rest of the microcomputer 
world. 

But IBM didn't stumble at all; instead, the giant 
jumped leagues in front of the competition. Although the 
[BM Personal Computer has not (as of this writing) 
reached store shelves, it already seems to hold a firm 
position in the field. Its prices seem to compare favorably 
with available 16-bit S-100 systems. Furthermore, the 
cost of an IBM Personal Computer configured for word 
processing is not much more than that of an Apple 11 
Plus, an Intertec Superbrain, or most other 8-bit 
machines fully equipped for word processing. A superior 
machine from the start, the IBM Personal Computer 
should grow in capability as outside vendors begin pro- 
ducing peripheral devices and add-on hardware for 
special applications. 

In fact, the only disappointment about the IBM Per- 
sonal Computer is its dull name. One rumor claimed that 
IBM referred to this computer internally as the Acorn. To 
me, it looks more like a Mighty Oak. m 


Penny wise and software foolish. One of the 
best ways lo cheat your business is to waste a whole 
lot of time on solutions that don't work, or that can't 
grow with your business. And frankly, we get phone 
calls every day from computer users who ve tried to 
get by on "bargain" software, and found that “bar- 
gain" software is the most expensive kind a business 
can own. 

Here's a fact: if you have a real need for a 
computer in any ol these areas: 

General Ledger 

Accounts Receivable 

Accounts Payable 

Order Entry 

Inventory Control 

Payroll, 
any business software less than Structured Systems 
Financial Software is cheating your business. You'll 
Cheat yourself out of lots of time. Time spent with 


Structured 


Circle 351 en inquiry card, 


SIRUGTURED SYSTEMS 
FINANCIAL SOFTWARE. 
ANYTHING LESS IS CHEATING 


Г YOUR OWN 
_ BUSINESS. 


systems which aren't designed for high volume use. 
You'll cheat yourself out of reliable audit controls 
and reliable error prevention features. Out of the 
training you invest in a system you outgrow when 
you need to add more disk storage, more customers, 
more data. You'll be cheating yourself out of a soft- 
ware bargain in the truest sense of the word —the 
greatest value for your dollar. 

CP/M* microcompuler systems can do the 
job of minicomputers. Structured | | 
Systems software makes that po- ! К 
tential а reality. Right now, EE | 
hundreds of businesses | | 
are profiting from the | 


financial controls and 
operaling efficiency of —_— == 


SSG financial software. 
90 can yours. 
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Take il easy on yoursell. 
But sentence ver computer 
to hard labor. 


Please send mate 
information on your 
ГІ General Ledger 


CJ Accounts Payable 


— 


goose ар 


(3 Accounts Receivable O Order Entry 
О Payroll C] Inventory Control 
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СР/М is а registered trademark of Digital Research. 
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Ciarcia's Circuit Cellar 


Build an Intelligent 


Longtime followers of the activities 
in Ciarcia's Circuit Cellar may 
remember an incident ] wrote about a 
few years ago. My friend Jerry need- 
ed to program an EPROM (erasable 
programmable read-only memory) 
device in a hurry for a demonstration 


Copynght ©1981 by Seven А Garcia. AM 
nghts reserved, 


Steve Ciarcia 
POB 58z 
Glastonbury CT 06033 


at his computer club. The EPROM- 
programming arrangement we de- 
vised gave me the idea for the article 
"Program Your Next EROM in 
BASIC" (March 1978 BYTE, page 
84), in which I presented a design for 
an inexpensive programming circuit 
and told how ta drive it with software 
written in a high-level language. 
EPROM technology has advanced 
considerably since then. In 1978, the 


Photo 1: Complete intelligent EPROM-programming system, consisting of the 
Z8-BASIC Microcomputer, the EPROM-programming interface of figure 4b, and 
a video-display terminal. 
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EPROM Programmer 


type-2708 EPROM chip, which re- 
quires a three-voltage power supply, 
was just becoming established, 
replacing the hard-to-program 
type-1702 EPROM device. Not only 
was the 2708 easier to program, it 
also held more data: 1 K (1024) 8-bit 
words, compared to 256 8-bit words 
stored by the 1702 EPROM. 

The 2708 EPROM has been re- 
placed in most new designs by the 
single-voltage type-2758 EPROM, 
and a number of higher-capacity 
devices that require only a single- 
voltage power supply have been 
developed and made available by 
several manufacturers. These are the 
type-2716 (2 K 8-bit words, or 16 K 
bits), type-2732 (4 К &-bit words), 
and type-2764 (8 К 8-bit words) 
EPROMs. The 2716 has become 
especially popular, partly because its 
2 К bytes are sufficient memory 
space for storing most bootstrap 
loaders, command monitors, and 
simple utility programs; and partly 
because the 2716 is usually priced 
under $10. 

The 2758, 2716, and 2732 EPROMs 
are members of the same family of 
components, sharing a common 
pinout specification, With only minor 
modifications to the wiring, a 
designer can allow different-capacity 
memory devices to be plugged into 
the same socket on a circuit board. 
This versatility also means the same 
basic circuit can serve in several ap- 
plications. 

My previous article on EPROMs 
suggested using an interpreted BASIC 


program to drive the EPROM- 
programming circuit, This idea did 
work, but it took a long time to pro- 
gram a 2708 EPROM. If you wanted 
to program more than a few 2708s, 
you would have been wise to pack a 
box lunch for the occasion. The 
BASIC program demonstrated the 
algorithm for programming an 
EPROM, but a machine-language 
driver program was needed for prac- 
tical large-scale EPROM program- 
ming, 

The slow speed for programming, 
or “burning,” 2708s this way results 
from the need to iterate the write 
pulse 100 times for each byte loca- 
tion. Each byte in the 2708 must be 
written for at least 100 ms 
(milliseconds) to assure stability of 
the stored data. However, this 
100 ms duration must consist of 100 
separate, pulsed write sequences, 
each lasting only 1 ms. Al] 1024 byte 
locations must be addressed in se- 
quence while a +25 V programming 
pulse is applied for 1 ms for each ad- 
dress, The cycle is then repeated 100 
times. 

Ihe 2716, on the other hand, re- 
quires only one loop through all the 
addresses, instead of 100 loops. While 
each location is being addressed, a 
50 ms programming pulse is applied, 
usually timed by a one-shot 
(monostable multivibrator). The 
50 ms, single-loop programming 
conditions fall well within the speed 
capabilities of BASIC, and no 
machine-language driver routine need 
be written for serious use. 

Using a program essentially the 
same as the one presented in the 
original article (running under an 8 К, 
BASIC interpreter on а 280 
microprocessor with a 2.5 MHz 
clack rate), a 2716 can be completely 
burned in 154 seconds, requiring 
75 ms per location. The minimum 
time required with а machine- 
language driver is 103 seconds, or 
50 ms per location. The difference is 
hardly noticeable. 

Because EPROMs are so widely 
used, I thought it was about time to 
write another article on them, featur- 
ing the 2716. First, Г discuss why 
EPROMs are used and how they 
work, and then I'll describe the design 


of my new EPROM-programming 
circuit. 

What is different about this new 
circuit? | decided to "unbundle" the 
system and design the EPROM pro- 
grammer as a stand-alone, intelligent 
unit. By incorporating the Z8-BASIC 
Microcomputer (my July-August Cir- 
cuit Cellar project), we can easily put 
together a stand-alone 2716 program- 
mer with capabilities that rival those 
of units costing ten times as much. 
(See "Build a Z8-Based Control Com- 
puter with BASIC, Part 1,” July 1981 
BYTE, page 38, and ‘Part 2,” August 
1981 BYTE, page 50.) 


Whys and Wherefores of EPROM 

A personal computer, even in its 
minimum configuration, always con- 
tains some user-programmable 
memory or RAM (random-access 
read/write memory), usually in the 
form of semiconductor memory in- 
tegrated circuits. This memory can 
contain both programs and data. Any 
machine-word-level storage element 
within the memory can be individual- 


ly read or modified (written) as 
needed. 

Any of several kinds of electronic 
components can function as bit- 
storage elements in this kind of 
memory. ТТІ. (transistor-transistor 
logic} type-7474 flip-flops, bistable 
relays, or tiny ferrite toroids 
(memory cores) are suitable, but all 
cost too much, are hard to use, and 
have other disadvantages. 

In personal-computer and other 
microprocessor-based applications, 
the most cost-effective memory is 
made from MOS (metal-oxide 
semiconductor) integrated circuits. 
Unfortunately, data stored in these 
semiconductor RAMs is volatile. 
When the power is turned off, the 
data is lost. Many ways of dealing 
with this problem have been devised, 
with essential programs and data 
usually stored in some nonvolatile 
medium. 

In most computer systems, some 
data or programs are stored in non- 
volatile ROM (read-only memory). A 
semiconductor ROM can be random- 


Photo 2: Closeup of the EPROM programmer, On the right is the Z8-BASIC 
Microcomputer circuit board with the program-controller software resident in the 
onboard EPROM. On the left is the prototype type-2716 EPROM programming 
interface. It includes a control panel, an operator display (LEDs), a zero- 
insertion-force EPROM socket, and а 4 K-byte buffer memory. 
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ly accessed for reading in the same 
manner as the volatile memory, but 
the data in the ROM is permanent, In 
a mask-programmed ROM, the data 
that can be read is determined during 
the manufacturing process. 
Whenever power is supplied to the 
ROM, this permanent data (or pro- 
gram) is available. In small computer 
systems, ROM is chiefly used to con- 
tain operating systems and/or BASIC 
interpreters—programs that don't 
need to be changed. 

Another type of ROM is the 
PROM (programmable read-only 
memory). A PROM component is 
delivered from the factory containing 
no data. The user decides what data 
he wants it to contain, and per- 
manently programs it with a special 
programming device. Once initially 
programmed, PROMs exhibit the 
characteristics of mask-programmed 
ROMs. You might label such PROMs 
as "write-once" memories. 

The ultraviolet-light-erasable 
EPROM is a compromise between the 
"write-once" kind of PROM and the 
volatile memory. You can think of 
the EPROM as a "read-mostly" 
memory, used in read-only mode 
most of the time but occasionally 
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Table 1: Voltages present at specified pins of the 2716 during the five modes of 
operation. Vi must be in the range —0.1 V to +0.8 V; Vag must be in the range 


+2.0 V to Vee + 1. 


erased and reprogrammed а» 
necessary, The EPROM is erased by 
exposing the silicon chip to 
ultraviolet light at a wavelength of 
2537 angstroms, Conveniently, most 
EPROM chips are packaged in an 
enclosure with a transparent quartz 
window. (I once wrote about a dif- 
ferent kind of "read-mostly" 
memory, the БАКОМ; electrically 
alterable read-only memory. An 
EAROM is erased by purely electrical 
means, without resorting to 
"Add Non- 


ultraviolet light. 


FLOATING 
GATE 


SUBSTRATE 


Figure la: Physical structure of one bit-storage cell in а 2716 EPROM. The cell consists 
of a FAMOS (floating-gate avalanche-injection metal-oxide semiconductor) field-effect 
transistor manufactured in a stacked-gate configuration, During programming, a 
voltage placed on the select gate creates an electric field within the structure. The field 
raises the energy levels of electrons passing through the channel from drain to source 
enough that some of the electrons are able to tunnel through the silicon-dioxide in- 
sulator and accumulate on the floating gate. 
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volatile Memory to Your Computer, " 
December 1979 BYTE, page 36.) 


How the EPROM Works 

EPROMs made by Intel Corpora- 
tion and several other manufacturers 
store data bits in cells formed from 
stored-charge FAMOS (floating-gate 
avalanche-injection metal-oxide- 
semiconductor) transistors. Such 
transistors are similar to positive- 
channel silicon-gate field-effect tran- 
sistors, but with two gates, as shown 
in figure la, The lower, or “floating,” 
gate is completely surrounded by an 
insulator layer of silicon dioxide, and 
the upper "control" or "select" gate is 
connected to external circuitry. 

Ihe amount of electric charge 


Figure Ib: Pinout specification of the 
type-2716 EPROM ferasable program- 
mable read-only memory) integrated- 
circuit package. 


stored on the floating gate determines 
whether the bit cell contains a 1 or a 
0. Charged cells are read as Os: un- 
charged cells are read as 1s. When the 
EPROM chip comes from the Factory, 
al] bit locations are cleared of charge 
and are read as logic 1s; each byte 
contains hexadecimal FF. 

When a given bit cell is to be 
burned from a 1 to a 0, a current is 
passed through the transistor's chan- 
nel from the source to the gate. (The 
electrons, of course, move the op- 
posite way.) At the same time, a 
relatively high-voltage potential is 
placed on the transistor's upper select 
gate, creating a strong electric field 
within the layers of semiconductor 
material. (This is the function of the 
+25 V charging potential applied to 
the 2716.) In the presence of this 
strong electric field, some of the elec- 
trons passing through the source- 
drain channel gain enough energy to 
tunnel through the insulating layer 
that normally isolates the floating 
gate, As the tunneling electrons ac- 
cumulate on the floating gate, the 
gale takes on a negative charge, 
which makes the cell contain a 0. 

When data is to be erased from the 
chip, it is exposed to ultraviolet light, 
which contains photons of relatively 
high energy. The incident photons ex- 
cite the electrons on the floating gate 
to sufficiently high energy states that 
they can tunnel back through the in- 
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sulating layer, removing the charge 
from the gate and returning the cell to 
the 1 state. 


Programming the 2716 

The 2716 EPROM contains 16,384 
(16 K) bit-storage cells configured as 
2048 individually addressable bytes. 
This organization is often called "2 K 
by 8.” The completely static opera- 
tion of the device requires no clock 
signals. 

The pinout specification of the 
2716 is shown in figure 1b, and a 
block diagram of its internal structure 
is shown in figure 1c. 

The 2716 has five different 
operating modes, for which the input- 
voltage requirements are shown in 
table 1. The read, standby, and pro- 
gram modes are the ones I'll discuss in 
detail, since the program-inhibit and 
program-verify modes are important 
primarily in high-volume applica- 
tions. 

]n the read mode, two control in- 
puts are used to select the chip after 
the processor has selected the 
memory address. The OE (output 
enable) line is provided mainly as a 
means of jointly selecting a bank of 
several 2716s, perhaps by a connec- 
tion to the memory-read line on the 
system bus. The CE/PGM (chip 
enable/ program} input is decoded 
and used as the primary device- 
selecting line. 


DATA OUTPUTS 
00-0? 


16,384-8ІТ 
CELL MATRIX 


Figure 1c: Block diagram of the internal structure of the type-2716 EPROM. 


. After the logic level present on the 
CE/PGM pin has been brought low, 
the OE input should also be brought 
low. Then 120 ns (nanoseconds) 
elapse before the addressed data is 
available on the data-output pins, 
This is sufficiently fast to be compati- 
ble with other types of memory 
devices in most systems, allowing 
direct connection of the 2716 to the 
system bus for reading data, as 
shown in figure 2a on page 40. 

The 2716 can be placed in the static 
standby mode to reduce the power 
consumption without increasing the 
access time once it is addressed. With 
a TTL high level applied to 

CE/PGM, the output lines assume a 

high-impedance condition. It doesn't 
matter what voltage is present on 
OF. 

In the program mode, particular bit 
cells are induced to contain 0 values. 
Both 1s and 06 are present in the data 
word presented on the data lines of 
the 2716, but only the presence of a Q 
causes action to take place. 

When the V,» power-supply input 
is placed at a potential of +25 V and 
the OE input is at a high level (Vix), 
the TTL-level data to be programmed 
for a specific address is set up on the 
2716's data lines, and the address is 
set up on the address lines AO through 
Ald, After a setup time of at least 
2 us (microseconds), a high TTL- 
level programming pulse 50 ms long 
is applied to the CE/PGM input. Ad- 
dresses to be programmed may be 
specified in any order. 

The 50 ms programming pulse 
must be applied once for each loca- 
tion to be programmed. Under no cir- 
cumstances should a constant high 
level be applied to the CE/PGM in- 
put in the program mode. Repeated 
50 ms pulses to the same location are 
acceptable, but any pulse width 
greater than 55 ms might destroy the 
chip. {The minimum pulse width is 
45 ms,) Using а nonretriggerable 
one-shot (monostable multivibrator) 
to generate the pulse is one simple 
protective measure. 


A Simple EPROM Programmer 
As we have previously seen, in the 
read mode the 2716 may be connected 
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directly to the system's address and 
data buses. It's not so easy, however, 
in the program mode. 

Because of the setup-time interval 
that must elapse after the address 
data are presented, the programming 
pulse must come at an instant that 
doesn't fit too well within the syn- 
chronous operating constraints of the 
typical computer system bus. This 
limitation is most easily overcome by 
using three parallel output ports to 
communicate with the EPROM. The 
address and the data can be held con- 
stant while the programming pulse is 
applied. Figure 2b shows a block 
diagram of this scheme, and figure 3 
shows the schematic diagram of an 
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actual circuit that uses this principle, 
which can be used with almost any 
personal computer, 

The simple EPROM-programming 
circuit uses two integrated circuits 
besides the EPROM: the Intel 8255 
PPI (Programmable Peripheral Inter- 
face) and a type-74121 one-shot. The 
40-pin 8255 contains three separate 
I/O (input/output) ports. Twenty- 
four [/O lines can be programmed for 
various input, output, and control 
functions. (For more information on 
the 8255 PPI, see “Interfacing the 
5-100 Bus With the Intel 8255," by 
David L Condra, October 1979 
BYTE, page 124, or the Intel Compo- 
nent Data Catalog.) 


<< | PULSE бу 
К Zma x 


Figure Za: For read-mode operation, the 2716 EPROM is fast enough that it can be 
directly connected to the address and data buses of most microcomputer systems. The 
QE foutput enable} line is usually used as a means of jointly selecting a bank of 2716s, 
while the CE/PGM (chip enable/program) line is used to select the particular in- 


tegrated circuit that is to be addressed. 


REAL 
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2718 


Figure 2b: In the write-program mode, the need for an asynchronous programming 
pulse necessitates the use of external data latches, driven by the output ports of the con- 


trolling computer system. 
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In this application, 1 set up the 8255 
to operate in two different configura- 
Hons. When programming, ports B 
and C contain the address, and port 
A contains the data. All three ports 
are set up for output. When verifying 
the contents (in read mode) after pro- 
gramming, ports B and C again con- 
tain the address, but port À is set for 
input to read output data from the 
2716. 

The 8255 is relatively simple to use. 
Its four internal registers for ports 
and control are accessed just like any 
other I/O device. Using a combina- 
tion of chip-select and address- 
decoding logic, particular combina- 
tions of logic levels on the AO and Al 
lines designate the specific register be- 
ing addressed, as shown in table 2. 
The data word written into the mode- 
contro] register configures the par- 
ticular functions of the 24 МО bits. 

Setting all three ports tor output is 
accomplished by writing hexadecimal 
80 into the mode-control register. The 
other combination, B and C set for 
output with A set for input, is ar- 
ranged by loading hexadecimal 90 in- 
to the mode-control register. These 
two control codes are the only ones 
required. 

The EPROM interface in Figure 3 
requires the operator to select the 
read or program mode by the posi- 
tion of a toggle switch. In the read 
mode, the V,, power input will be at 
+5 V, and CE/PGM and OE will 
be at logic 0. In the program mode, 
with the switch closed, V,, will be at 
+25 V, OE will be at logic 1, and 
the one-shot will be strobed for each 
successive location. The driver pro- 
gram which coordinates this effort 
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| Table 2: Addressing of port and | 


| mode-control registers in the Intel 8255 


Programmable Peripheral Interface. 


will be essentially the same as that for 
the more sophisticated EPROM pro- 
grammer yet to be described. 


An Intelligent Programmer 

The 2-chip EPROM programmer 
previously described is an interface 
designed to be attached to a program- 
development-type computer system. 
It can do just as much as the one [ат 
about to discuss. However, what I 
have in mind is better than a mere 
EPROM-programming interface: an 
intelligent EPROM programmer, a 
stand-alone device that functions 
only as a programmer. 

In my opinion, such a programmer 
should be able ta perform the follow- 
ing tasks: accept raw input data by 
various means and store this data in a 
buffer memory, read a previously 
programmed EPROM and store the 
contents in the buffer, write the con- 
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tents of the buffer into another 
EPROM, and compare the contents 
of the same or a different EPROM 
chip to the buffer, In essence, these 
are standard load, program, and 
verify functions consistent with any 
reasonably useful 2716 programmer, 

Photo 1 on page 36 shows the pro- 
totype of such a device. The in- 
telligence for this programmer is sup- 
plied by a Z8-BASIC Microcomputer, 
a single-board computer specifically 
configured for use as a controller in 
dedicated applications. Using this 
Z8-based controller board, I was able 
to program and test the driver soft- 
ware directly and easily, 

The final configuration consists of 
the Z8 board, 4 K bytes of expansion 
memory, the EPROM-programming 
circuit of figure 3, three pushbutton 


switches, and some LEDs (light- 
emitting diodes) added to com- 
+5 В" 


4.7K 
TYPICAL 
FOR 8 


190% 


municate with the operater, The 
pushbuttons L, V, and W activate the 
load, verify, and write Functions, 
respectively. The three LEDs next to 
them are labeled Read, Write, and 
Ready. Two more LEDs, labeled T 
and L (for terminal and local) are 
placed adjacent to the Control slide 
switch. ГИ explain them later. 

The intelligent EPROM program- 
mer has two operating modes. With 
the Control switch in the L (local) 
position, the programmer receives all 
its commands through the pushbut- 
ton switches. With the Control switch 
in the T (terminal) position, the pro- 
grammer expects to receive com- 
mands from a video terminal or 
teletypewriter connected to the 


Z8-BASIC Microcomputer's RS-232C 
connector, In this terminal mode, you 
can examine the buffer contents, 
directly change or introduce new 
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Figure 3: Schematic diagram of a simple EPROM-programming circuit that is intended to be driven from an external large 
(program-development-type) computer system. 
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data, and execute the standard read, 
write, and verify functions by 
keyboard commands. In addition, 
this mode facilitates serial entry of 
data directly into the bufter. 

The local mode emulates the 
pushbutton operation of typical com- 
mercial EPROM programmers, Press- 
ing L (load) will cause the device to 
read an EPROM inserted into the ZIF 
(zero insertion force} integrated- 
circuit socket and store the data in 
2K bytes of the 4 K-byte 
read/write-memory buffer, (The buf- 
fer has enough capacity to store all 
the data in a type-2732 EPROM, 
making possible yet more versatility.) 
Pressing W (write) will make the 
device program the 2 K bytes of data 
from the memory buifer into an 
erased EPROM inserted into the ZIF 
socket. Pressing V (verify) will cause 
the Z8 program device to compare 
the contents of the buffer to the 
EPROM. The LEDs indicate the cur- 
rent status and inform the operator 
when a function has been completed, 
All these operations and control 
assignments are under program con- 
trol. Their meanings and functions 
can easily be changed in software to 
meet your specific requirements, 


Programmer Hardware 

The EPROM-programming Һага- 
ware consists of two basic sections: 
memory expansion for the Z8-BASIC 
Microcomputer (shown in figure 4a), 
and the EPROM-interface section 
(shown in figure 4b). 

After the EPROM-programming 
software has been written and de- 
bugged (which is done using the 
BASIC interpreter), it can itself be 
placed into an EPROM, which can 
then be plugged into the Z8 board's 


see schemalic 
diagram 
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26132 memory socket. With the on- 
board read/write memory removed 
to accommodate the EPROM, a 
separate buffer memory must be add- 
ed to the Z8 board to hold the data 
read from or written into the 2716 be- 
ing processed. This can be provided 
by the original or another 76132 
quasi-static 32 K-bit memory device 
and two other chips. ІСІ in figure 4a 
is the 76132, and ІС? and 1C3 func- 


tion as address decoders. As con- 
figured, the 4 K-byte expansion 
mernory resides at hexadecimal ad- 
dresses 8000 through 8FFF. 

The EPROM-interface hardware 
shown in figure 4b is essentially the 
same as that in figure 3, with a few 
more “bells and whistles.” As 
previously described, the 8255 PPI is 
attached to provide three parallel 
ports. Instead of using Four incremen- 
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Figure 4a: Schematic diagram of the buffer-memory section of the intelligent EPROM 
programmer. This circuit expands the read/write memory capacity of the Z8-BASIC 
Microcomputer, and it may be used independently of the EPROM-programming inter- 


face. 
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Figure 4b: The EPROM-interface section of the intelligent EPROM programmer. This connects to the circuit of figure За and the 


ZB-BASIC Microcomputer, forming a versatile means of burning programs into a type-2716 EPROM chip. 
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tally adjacent addresses to designate 
the mode-control-register and port 
locations, | conserved hardware and 
addressed the four ports as follows: 
hexadecimal 9000, port A; hexa- 
decimal 9100, port B; hexadecimal 
9200, port C; and hexadecimal 9300, 
mode control. 

Other differences in the circuit in- 
clude computer control of the 
read/write function and the supply of 
power to the EPROM. Rather than 
making you manually turn off the 
power to insert or extract a 2716, the 
EPROM programmer controls the 
power through a relay. The READY 
LED indicates when the power is off 
(the LED will be lit). The three con- 
tro] signals come from output port 2 
provided on the controller board. Bit 
О is the power control (0 = off, 
1 = on), bit 1 is the read/write con- 
trol (0 = read, 1 = write), and bit 7 
provides the program pulse to the 
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Photo 3: Closeup of the prototype 
control panel. The L, V, and W 
pushbutton stoitches contro! the 
load, verify, and write functions, 
respectively, The T and L indica- 
lions next to the slide switch stand 
for terminal and local. In local- 
mode operation, no video-display 
terminal or teletypewriter is 
necessary, and ай EPROM pro- 
gramming and verification can be 
accomplished with only these con- 
trols, 
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one-shot (a transition from low to 
high and back to low). The Control 
switch and the three pushbutton 
switches are read as bits 4 through 7 
of an І/О port memory-mapped into 
hexadecimal address FDE8 (decimal 
65000). This input port is alsa provid- 
ed on the Z8 board. 


The intelligence for the 

EPROM programmer Is 

supplied by a Z8-BASIC 
Microcomputer. 


Software Control 

The driver program for the pro- 
grammer is written in tiny BASIC and 
resides in EPROM on the controlling 
Z8 board. The routine is very 
straighttorward and can easily be 
rewritten to run on another BASIC 
interpreter, should you care to con- 


SUPERVISOR 
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FOR OUTFUT AND 
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18 
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POSITION 


THE LOAD 
BUTTOM PUSHED 


18 THE 

(С WRITE BUTTON ^ 
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nect the EPROM interface to a dif- 
ferent computer, The entire program 
is too complex to cover in this article; 
it includes a lot of code necessary 
merely for screen formatting and 
operator interaction in the terminal 
mode. Let's confine our attention to 
the less involved routines which 
allow automatic programming con- 
trol in the local mode. 

The code for the local-mode con- 
trol routines is given in listing 1 on 
page 47. Flowcharts of the constituent 
parts of the listing are shown in 
figures 5 through 8. Essentially, the 
program consists of a supervisory in- 
put scanner and four subroutines. 
The supervisor reads the pushbutton 
and slide switch inputs and transfers 
control to the appropriate subroutine 
to execute the corresponding func- 
tion. The functions include reading 
the EPROM and storing the data 
values in the buffer, writing the buf- 
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Figure 5: Flowchart of the command-input, user-interface section of the EPROM- 
programming software, as shown in listing 1. 


fer contents to the EPROM, compar- 
ing the buffer and EPROM values, 
and transferring control to an interac- 
tive routine that communicates with 
the operator through a keyboard and 
display {terminal mode). The 
Howcharts indicate the sequence. 


Conclusion 

As the technology of EPROM 
manufacturing continues to be 
developed, I will keep a close eye on 
the possible need for circuits to use 
new components. Perhaps in another 
few years I'll be writing about inter- 
facing and programming 1-megabyte 
EPROM chips. 

1 shall also be investigating other 
projects using the Z8-BASIC 
Microcomputer as a component that 
can give additional flexibility and 

Text continued on page 48 
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Figure á: Flotochart of the subroutine to 
load the EPROM programmer's buffer 
тетоғу from а previously programmed 
EPROM chip. 
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Photo 4: Closeup of ZIF (zero insertion force) socket. When the lever on tha 
lower left is in the vertical position, the two metal contacts touching each IC (in- 
tegrated circuit) pin are spread far apart, The IC therefore requires no (zero) extra 
effort to separate the contacts during insertion or removal. When the lever is 
down, as shown, the two contacts are clamped against each [C pin, and the IC is 
held fast with good electrical contact. 
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Photo 5: Closeup of the prototype EPROM-programmer interface, Other than 
the control panel and ZIF socket, the interface essentially consists of a 4 K-byte 
buffer memory and 3 programmable I/O ports. Users wishing merely to expand 
the original Z8-BASIC Microcomputer need add only these sections. 
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Figure 7: Flowchart of the routine to 
write data from the buffer into a new or 
erased 2716 EPROM chip. 


EXIT 


Figure 8: Flowchart of the routine that verifies correct programming of the EPROM. 


6809 SYSTEMS С] 6809 SYSTEMS С] 6809SYSTEMS () 6809 SYSTEMS 


Featuring the GIMIX mainframe wih 30 amp C. V. Terro-resonand power supply. fifteen 50 pan and mohi 30 pin siot Mother Board: 


2 Mhz CPU wath вте of day clock & battery back-up, 1K RAM, 6840 programmable imer, provisions for 9511A or 9612 Ебі lurer wedormation, pricing ang brochwles, contact 
Агате processors, and 4 PROM ROM /RAM sockets thal can hold up to З2КВ of montor of user software 

VARIETY: you can have 32KB, S6KB. 128KB and up of зілік RAM. You can use 5" and/or 8” disk divas, single or double DImp» 
Densaty. single or double sided, and single or double tracking with GIMIK disk controllers. You have a wide choice бі serial ar 

parallel №0 cards. The Company thar delfvbrt 
ЕХРАМОАВИ ТҮ: You can add memory, 1/06, Video or Graphics cards, Anthmetic processors, additional dre сарасќу, and otter Guiry Еменәліс producta since 1875 


hardware now or іп ite шіге to ites 5550 bus structured sysiern from БІМІХ œ offer 5550 but compatibile manetacturers 1337 WEST 37th PLACE, CHICAGO, 1L BOBOS 
SOFTWARE VERSATILITY: GIMIX syslems can use TSC's FLEX or UNIFLEX and MICROWARE S 06-9 operating systems А wide (312) 927-5610 * TWX B1D-221-4055 
variety of software and languages is available for These sysiems. И | 

DUALITY: All boards are assembled. tumed, and lasted and ‘feature GOLD PLATED BUS СОНМЕСТОЯЗ. Onty top quahty com- SIMIK’ aed GHOST” aie оз iradamarks 
ponens ага used and ай boards are fully [дй] for тыра system fasion. АЯ boards come complete with bus connectors 

arm] all necessary instructi and documentation Нез and (lex ма Irademarks of Techmcat Systems 
GIMIX безпе, manatactures and lest, in-house, Ther complete fine of productis Complete systema are available ю M your — Consullants Ine SB e 3 Iragesturk of Microware Imc See 
neis. Pate conci the lactory И you hava Алу specu requirements Шен ads lor citer СІМЯ сінірмінне sottware 


For GIMIX compatible software see Technical Systems Consultanis ad paga 21. 


45 October 1581 © BYTE Publications Inc Circta 158 an inquiry card. 


Listing 1: Program routines to control various functions of the intelligent EPROM programmer, written for the BASIC/ Debug in- 
terpreter of the Zilog 28671 single-chip micromputer found in the Z&-BASIC Micromputer. 


100 

102 

103 

105 

110 

130 

135 

140 

150 

160 

170 

200 

1000 
1005 
1010 
1020 
1025 
1030 
1040 
1050 
1060 
1070 
1100 
1110 
1120 
1130 
1200 
1210 
1300 
1310 
2000 
2010 
2015 
2020 
2030 
2040 
2045 
2050 
2060 
2070 
2080 
3000 
3020 
3025 
3030 
3040 
3050 
3055 
3060 
3070 
3080 
5000 
5010 


+ 
” 


КЕМ INTELLIGENT EPROM PROGRAMMER 
REM USING CIRCUIT CELLAR BASIC COMPUTER/CONTROLLER BOARD 
REM CLEAR VARIABLES AND CHECK KEYPAD ENTRIES 
8246-0 :82-0 

A=0 :B=0 :Х-0 :У=0 

A-865000 

REM B7-TERM/LOCAL,B6-LOAD,B5-WRITE,B4-VERIFY 
IF AND(A,%80)=0 THEN 5000 

IF AND(A,%40)=0 THEN 1000 

IF AND(A,$20)20 THEN 2000 

IF AND(A,%10}=0 THEN 3000 
GOTO 130 

REM READ/LOAD BUFFER SUBROUTINE 

REM CLEAR VARIABLES AND SET 8255 FOR I/O READ 
Х=0 :Ys0 :A=0 :B=0 

8%9300-%90 

REM MEMORY BUFFER STARTS АТ 8000 HEX 

82-1 

GOSUB 1100 

ЕВ-8%9000 

GOSUB 1300 

GOTO 1040 


B= (32768+X+ (¥*256) } 

8%9100-Х :X=X+1 :GOSUB 1200 
8%9200=У 

RETURN 

ТЕ X2256 THEN Ү=Ү+1 :Х=0 
RETURN 

IF B=34815 THEN 82-0 :GOTO 130 
RETURN 


REM WRITE CONTENTS OF MEMORY BUFFER INTO EPROM 

X-0 :¥=0 :A=0 :B=0 

REM SET PROGRAMMER TO WRITE MODE AND TURN ON EPROM POWER 
@2=3 

@%9300=%80 

GOSUB 1100 

REM SET DATA AND ADDRESS ON 8255 AND PULSE WRITE STROBE 
8%9000=@В 

82-131 :82=3 

GOSUB 1300 

GOTO 2040 

REM VERIFY CONTENTS OF EPROM TO MEMORY BUFFER 

X=0 :Y=0 :A=0 :В=0 

REM SET PROGRAMMER TO READ MODE AND TURN ON EPROM POWER 
8%9300-%90 

82-і 

GOSUB 1100 

REM COMPARE EPROM AND MEMORY -- IF WRONG, TURN ON ERROR LIGHT 
IF @%9000<>@B THEN 62=128 :GOTO 130 

GOSUB 1300 

GOTO 3050 

REM ENTER TERMINAL EXERCISOR PROGRAM HERE 

GOTO 130 
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RCA’s remarkable new VP-3303 
Interactive Data Terminal turns any 
home TV into a videotex display unit. 


Now you can connect your family to 
the whole informative and entertaining 
world of CompuServe, The Source, Dow 
Jones News/Retreval and other time- 
sharing and data-base networks. 

All you need is our VP-3303, a 
modem and a modem cable, a telephone 
and your home TV. 

You can get instant access to re- 
gional newspapers and newsletters ... 
weather reports and sports results ... 
computer games and more. You can use 
Ihe VP-3303 to make airline reservations 
‚+, find restaurant recommendations in 
cities around ihe world. Plus stock mar- 
kel and corporate data. Or access your 
school or business computer. You can 
even send electronic mail and buy 
products. 

What you have working for you в 
а versatile, feature-packed interactive 
data terminal which can be wonh 
far more to you than ils low price. 
lls unique color-locking circultry gives 
you sharp color graphics and rainbow 
free characters. You get 20- and 40- 
character formats In one of eight cok 
ors and separate color backgrounds. 
The spill-proof, easy-to-clean keyboard 


TI 


= - я * 3. 
n ы 
2 


is highly suitable for | : 
hostile environments. | 
And the light touch | | 


membrane keyboard switches give you а 
natural feel. Wilh reverse video, you can 
emphasize certain letlers, words or sen- 
fences. A built-in tona generator... plus 
a whita noise generator... let you create 
everything from the sound of explosions 
to the sound of music. 


The ВСА VP-3303 is complete wilh 
both RS232C and 20тА current loop in- 


terfaces. it has six baud rates, eight dala , 


formats and ASCII encoding . . . versatil- 
ity that allows you to connect directly to 
а computer, as well as time-share. 


The RCA VP-3303 is truly a fine video- 
tex terminal. And dont forget, ifs made 
by RCA...1he first name in television 
„NON the foremost name in videotex 
terminals, 

See а demonstralion of Ihe new 
RCA  VP-3303 al your local computer or 
electronics dealer, or order direct from 
RCA, toll free or by mail. 


Order now ... only $389.00 (Suac- 
gested user price.) For more infor- 
mation call toll free, 800-233-0094. In 
Pennsylvania, са! 717-393-0446, 
Visa or MasterCard holders may 
order by phone. Or send a check 


Е including $3 delivery 


charge per uni plus your 
ы j 


local sales tax. 
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Text continued fram pagt 45: 
capability to an otherwise simple 
project. 


Next Month: 

ff you've wanted to use a 
switching-type power supply in your 
projects but didn't know how to go 
about it, you will have an opportuni- 
ty to find out as I explore this topic in 
November. i 
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New from HIPLOT" 
6-pen plotting for as little as $1480". 


fir, LT * 


2513 339511. 


And you can retrofit your present single pen HIPLQT for only $395. 


The new HIPLOT DMP Series 
6-pen option makes high perfor- 
mance multi-pen plotting affor- 
dable. It's available on the DMP-2, 
3 ог 4 models in the HIPLOT 
family so you can enjoy the ad- 
vantages of multi-colored plots on 
surfaces of 812" X 117 (DIN A4) 
or 11" X 17* (DIN A3). Of 
course, you also get the standard 
HIPL@T range of capabilities such 
as intelligence, controls, interfaces 
and resolutions. There's a model for 
virtually every plotting application. 


Big Performance in a Small Plotter 
Since it’s introduction, the 

HIPLOT DMP Series has been rec- 

ognized as the innovative plotter 


TM UAE C etn [шишти , 
US. 


line which made low-cost, high 
performance digital plotting a 
reality. 


Now, with our new 6-pen 
option, there's an exciting new 
dimension in the DMP Series’ ver- 
satility. Imagine standard models 
with RS-232-C and parallel inter- 
faces, intelligent models with 
RS-232-C or Centronics? compa- 
tible interfaces, a choice of con- 
trols, resolutions, and pen speeds. 
Add to this the ability to plot with 
6-репз on paper, vellum or Mylar 
(ideal for overhead projectors) and 
you have the ultimate plotter 
price/performance combination 

— the perfect choice for the user 
or OEM, 


Circle 169 for literatura 
Circle 170 ta have representative call 


Easily Retrofitted to Existing 
НІРІОТ Models 

if you already have a single 

pen DMP-2,.3 or 4, don't despair. 

For as little as 6395" you can 
upgrade these models with our 
6-pen conversion kit, It's simple to 
до... and the complete change 
can be made by the user in only 
six minutes. 


So why wait? Let us send you 
complete information on this 
breakthrough in affordable, multi- 
pen plotting. Contact Houston 
Instrument, One Houston Square, 
Austin, Texas 78753, (512) 837-2820. 
For rush literature requests, outside 
Texas, call toll free 1-800-531-5205. 
For technical information ask for 
operator #5. [n Europe contact 
Houston Instrument, Rochesterlaan 6, 
8240 Gistel, Belgium. Phone 
059/ 27-74-45. 


houston instrument 
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Ultra-Low-Cost Network 


for Personal Computers 


Ten years ago, computer “hackers” 
listened with glee to predictions that 
technological advances would soon 
allow them to buy their very own 
computers. Indeed, the seers 
predicted, the computers of the future 
would fit into a spare bedroom or 
basement and wouldn't even require 
air conditioning. The werd went out: 
Start saving $100,000 to be ready 
when that great time came. 

The time came with a vengeance. 
Today you can hardly take twenty 
paces around a technical organiza- 
tion, school, or office without bump- 
ing into or being addressed by yet 
another computer. 

One of the sad outcomes of this ex- 
ponential growth was creation of the 
computer junkie, the unfortunate 
soul who went out and bought each 
of the newest computers he or she 


Ken Clements and Dave Daugherty 


Pacific Polytechnical Corp 
POB 2780 
Santa Cruz CA 95063 


could afford. The junkie ended up 
with a basement full of equipment 
and a computer habit that could be 
satisfied only by more spending. 

Just when the Future was looking 
grim for these computer junkies, 
salvation took form and appeared on 
college campuses. Perhaps the best 
explanation came from a recruiter 
from the giant Xmumblex Corp, who 
took a young graduate aside and 
whispered, “I have just one word for 
you: networks,” 

The big-computer companies and 
an army of computer scientists ap- 
parently will be going network crazy 
for the next ten years. This develop- 
ment thrills the computer junkies 
because it provides more computer 
"stuff" to get excited about. And, the 
junkies calculate, if they could get 
their own personal networks going, 


ULCNET TWO-CONDUCTOR CABLE 


GROUND 


SIGNAL 
GROUND 


RECEIVED TRANSMITTED 
DATA DATA 


R5-232 
DB25P 
COMNECTOR 


144933 
-)12V 


RECEIVED TRANSMITTED SIGNAL 
DATA DATA GROUND 
RS-232 

OB25P 
COMNECTOR 


Figure 1: Simplest version of ULCNET. The addition of a diode, cable, and terminating 
resistors converts RS-232 ports into a basic network for personal computers. 
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they might be able to string together 
all the "coldware" collecting dust in 
their basements. 

What stops most people from going 
ahead with their own networks is 
complexity, both in terms of cost and 
technical considerations. А typical 
coaxial network "box" may be as dif- 
ficult to build and interface as was the 
computer you wanted to network. 
This stumbling block is particularly 
large for the computer junkie who 
owns no two pieces of hardware that 
are the same, Не must come up with a 
new interface for each one. 

But almost all those pieces of hard- 
ware have at least one RS-232 serial 
port. RS-232 was designed to provide 
point-to-point communication, and it 
requires some central manager "box" 
to produce a network. But with as lit- 
tle as one diode per port, two 
resistors for the ends, and a — 12-volt 
(V) source, you can turn RS-232 into 
ULCNET, the Ultra-Low-Cost Net- 
work. 


Simple Technique 

The primary technique for this 
transformation is shown in figure 1. It 
is amazingly simple: just connect a 
diode in series with the transmit line, 
then connect the receive line and the 
diode to your cable. At the ends of 
the cable you will need resistors to 
"pull down" the line to —12 V and to 
help soak up reflections. Serial com- 
munications via RS-232 are usually 
not too fast, so the type of cable and 
exact terminations are not critical. 
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Ш.ЕМЕТ SHIELDED, TWISTED-PAIR CABLE 


RED WIRE SHIELD RED WIRE 


BLACK WIRE 


GROUND 
( SHIELD) 


GROUND 
(SHIELO) 


DATA 
-12V ( RED WIRE) 


1N4933 ь 1N 4933 


RECEIVED TRANSMITTED SIGNAL RECEIVED TRAMSMITTED SIGNAL 
DATA DATA GR 


OUND, , DATA DATA GROUND , 
RS-232 R$-232 
DB25P DB25P 
CONNECTOR CONNECTOR 


Figure 2: ULCNET for two-wire shielded cable. In this version, a single —12 V power supply is specified, and power is transmitted 
to the pull-up resistors via one conductor of the cable. 


For most applications, it is easy (0 the cable, An example of wiring the shield is grounded. 
use shielded twisted-pair cable for the termination is shown in figure 2, This When characters are sent through 
net. This allows one of the wires in technique assumes that somewhere an ULCNET port, they are received at 
the pair to carry the —12 V needed by along the line, the black wire in the all the ports on the net, including the 
the termination resistors at the end of pair is connected to —12 V and the port that did the sending. However, if 
two or more ports send different 
messages at the same time, the 
transmitting ports will each receive 
something other than what they sent: 
the logical OR of the two messages. 
This allows an extremely important 
property, namely coilision detection 
(a property also used in Xerox's 
Ethernet). 

The ULCNET uses the fact that an 
К5-232 port holds its transmit line at 
negative voltage when not transmit- 
ting, and then pulses the transmit line 
positive at the start of a character, 
The К5-232 standard defines a 
positive level as a transmitted 0 and а 
negative level as a binary 1. In other 
words, a character starts with a 0, 
followed by a byte of code transmit- 
ted low-order bit first, At least one 
binary 1 is inserted after each byte- 
long character, and it is called the 
stop bit. 

The termination resistors on the 
ULCNET provide the negative level, 
and each port may "pull" the line to a 
positive level by the start pulse of a 
character. In terms of bits, the 
resistors supply the 1s, and the ports 
supply the Os. 
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The speed and distance limits of the 
ULCNET come from a combination 
of the drive-current limitations of an 
RS-232 port and the lead each 
receiver puts on the net. The limits 
lead to a three-way trade-off of 
distance, speed, and number of re- 
ceivers. For example, you might use 
the ULCNET at 19,200 bps (bits per 
second) for six devices separated by 
20 feet, or you might connect three 
devices with two miles of wire and 
run at 300 bps, 


Improvements 

Some simple modifications can be 
made to expand the network capabili- 
ty. The first modification gets the 
number of receivers out of the trade- 
off equation. Figure 3 shows an alter- 
nate ULCNET connection in which an 
op amp (operational amplifier} is 
used to buffer the incoming signal. 
This reduces to almost nothing the 
load each node places on the net- 
work, thereby allowing as many con- 
nections as desired on the net. 

Some RS-232 ports have +12 V 
and —12 V supplied on pins 9 and 10 
of their DB25 connector (these can be 
used to power the op amp). Most, 
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however, do not, so the user wiil need 
to run a pair of wires to the power 
supply of the computer. If some other 
power source is used, the user must 
be sure its ground reference is the 
same as pin 7 of the RS-232 port. 

Figure 3 also shows a circuit that 
drives the DTR (data terminal ready) 
input of the RS-232 port. This circuit 
is used to detect activity on the net, 
and it will assert (pull high) DTR if 
the net is busy. The circuit works by 
charging C1, а 0.1 xE capacitor dur- 
ing the start bit of a character. The 
capacitor will then discharge through 
the 330-kilohm (КО) resistor R1 when 
characters are no longer being trans- 
mitted. The choice of values for these 
two components is set by the slowest 
data rate to be used on the net. The 
choice shown was picked for 1200 bps 
operation. If 2400 bps is desired as the 
lowest rate, then halve R1's value. 
The resistor can be scaled in this man- 
ner for the lowest transfer rate 
desired. Table 1 suggests resistor 
values for various data rates, but plan 
to experiment. 

The purpose of the busy flag circuit 
shown in figure 3 is to relieve the soft- 
ware of checking the condition of the 


R1 
330kK 


*12V (FROM RS-232 PIN 9) 


PIN 10) A 9 


ОТА . RECEIVED 
DATA 


RS-232 
DB25P 
CONNECTOR 


Figure 3: Simple modifications expand network capacity. An operational amplifier 
reduces the load placed an the net by each node, so that a virtually unlimited number of 
nodes can be used, Resistor Ri and capacitor СІ control the op-amp comparator to 
signal that the network is busy. The components shown can be used with speeds as low 
as 1200 bys: see table 1 for alternate selections. 
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Size of R, 


Data Rate 
8 


1206 
2400 
4800 
9500 
19.2 К 
38.4 k 
76.8 k 
153.6 К 


Table 1: Suggested resistor values for 


| running ULCNET at various speeds. 


Experimentation is suggested, 


net, and to provide a signal that can 
be used with an interrupt-driven 
system. (These techniques are dis- 
cussed later.) 


Aiming for Speed 

Figure 4 is included for those who 
crave speed. Here, the drive limita- 
tion is overcome by using a power 
FET {field-effect transistor) to drive 
coaxial cable. The cable can be either 
standard 50-0 coax, or the 75-0 coax 
commonly used in cable TV opera- 
tions. Whichever you choose, you 
must use a matching resistor {50 П or 
75 2) on each end of the cable. 

In this form of the ULCNET, the 
logical 0 is represented by a +12 V 
level, and the logical 1 is at O V. 
The same busy-detect circuit is used, 
and all of the network techniques will 
remain the same. This version of 
ULCNET is included for those who 
have very fast controller devices on 
their ports and want to operate in the 
50 kbps to 1 Mbps range. 

To make this fast version work, it 
is important to have a very solid 
source of 4-12 V that can put out 
about one amp for a very short time. 
The fuse included in figure 4 is meant 
to shut down the connection if the 
computer turns on the power FET and 
leaves it on, If not corrected, this er- 
ror condition would cause the entire 
net to halt. 

One way to set up a network is 
shown in figure 5. This setup would 
allow all the computers to share the 
hard disk and the printer. The com- 
puter directly connected to the hard 
disk and printer would be partially 


THE B810 RAM 


Шынын for exerce 


FEATURES 
* Byte or Word width operation 


* Extended Addressing or Port 
Select 


• 150 ns Access, 270 ns Cycle 1 ыы. bateti | 
“200 ns Access, 335 ns Cycle = | әнеу» - puni жақ А 
(А Version) T E 
> Full DMA capability with - - НЕ 
transparent refresh 


* Precise memory timing module 
> Low Power 

* Meets [EEE 696 specifications 

* Four-layer board 


ый 


The B#]0 КАМ represents one of the best solutions for 
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ally compatible with the proposed IEEE 696 (5-100) bus 
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Dynamic Memory Controller and a new memory timing 
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COMING NEXT MONTH: THE B880 ЕФав 64K/32K STATIC 
RAM 


The B300 series cf &-bil cards provides the GEM with а cam- 
plete line of 6 MHz computer cards. All peripheral controllers 
are intelligent. This series includes the В800 CPU; the B820 SCC 
Serial Communications Controller, the B830 HDC Hard Disk 
Controller; the B840 FOC Floppy Disk Controller, and others 
which will be announced, 


The 88000 series provides a complete line ol 16-bit 4 and 6 
MHz cards in three formats: dauble-height 5100, MultiBus and 
Ihe new Zilog ZBI bus. As with the B800 series. all peripheral 
controllers are intelligent wilh their own processors and mem- 
ary. The BRODO serles includes the 88000 CPU (Z8001 -based 3 
Ihe 1 Megabyle B8100 RAM with optional ЕСС; the В8200 SCC 
Serial Communications Controller; the P3300 НОС Hard Disk 
Controller; the BAU WDC Winchester Disk Subsystem; and 
others to be announced. 


AB Digital Design Labs products are designed to provide tech- 
nological leadership and industrial-grade quality with unex- 
celled performance. Before you buy any computer product, we 
invile you to examine our spec sheets and manuals. We think 
Ihe choice will be clear. 
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Figure 4: Fast version of ULCNET. The primary limitation of driving power is overcome by installing an output transistor at each 
port. The transmitter shown may draw as much as 1 А from the —12 V supply, for short periods. 


^ dedicated to servicing the requests for 
these resources. 


Design Issues 

Now that we've discussed the hard- 
ware for the ULCNET, let's look at 
some of the issues involved in design- 
ing software for the network. These 
issues are: node-addressing concepts, 
message formats, task layering, low- 
level transmission and reception, 
communication protocols and error 
recovery, dialogue pipes, special 
types of networking communica- 
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COMPUTER 


tions, and networking under multi- 
tasking operating systems. 

First let's define a node as any 
device connected to the ULCNET that 
has the ability to transmit informa- 
tion, receive information, or both. 

[f there are more than two nodes on 
a net, some mechanism is needed to 
uniquely specify the destination of 
transmitted information. This need is 
fulfilled by assigning to each node a 
unique numeric address. A single 
digit may be sufficient to specify the 
node for which a message is intended. 


COMPUTER 


ULCNET 


Figure 5: One possible ULCNET configuration. In this example, the mass storage and 
printer on one computer system can be shared by several other systems. 
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Many mechanisms can be used to 
inform the node's software of its par- 
ticular address. The possibilities in- 
clude establishing a switch setting on 
an input port, including the informa- 
tion in the software for each node 
(but each node would then need a 
unique version of the network soft- 
ware), or having the software query 
the user for an address during ini- 
tialization. 

An address does not necessarily 
have to be a number, as long as it can 
be uniquely recognized. It could be a 
character string such as EVA or 
SHIRLEY, but you must be willing to 
pay the cost of pattern matching in 
order to adopt this scheme. 

A nameserver mechanism allows 
the nicety of character strings for ad- 
dresses without sacrificing the advan- 
tage of number matching for decod- 
ing addresses. The nameserver con- 
sists of a file and a program on a node 
with mass storage that associates an 
ASCII (American Standard Code for 
Information Interchange) string with 
an address number. The nameserver 
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Figure 6: Proposed message format. Various fields are included in each message to help 
the network software ensure reliability of the system. 


accepts requests for registration, 
deregistration, and name queries. 

Special generic addresses also can 
be set aside for special purposes. For 
instance, the nameserver could be 
assigned a generic address to be used 
by all nameserver-related messages, 
making it unnecessary to know which 
node the nameserver is actually оп, 

Another generic address could be 
set aside to represent a broadcast 
message—one that all nodes on the 
network would want to receive. À 
typical use of a broadcast message is 
sending a company-wide memo to all 
employees on the network. The 
generic address eliminates the need to 
address the same memo to each per- 
son on the net. 

Special types of nodes such as 
mass-storage nodes or printers can 
have their own addresses. For exam- 


ple, the address M might be reserved 
for the printer node. 1f there is only 
one printer on your net, M would 
mean that printer. If there is more 
than one printer on the net, an addi- 
tional field called the logical printer 
number could be used to specify the 
printer for which the message is 
destined. 


Message Formats 

A message is a predetermined se- 
quence of fields by which two nodes 
communicate, A message normally 
consists of several parts: the header, 
the body, and some kind of error- 
checking mechanism, such as 
checksum, at the end. 

The structure allows for much 
variation, The basic component for 
constructing a message usually is a 
byte. A field is defined as one or more 
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bytes that designate a particular sec- 
tion of a message. Typical fields in a 
message are shown in figure 6 and ex- 
plained below. 


eSOT: start of transmission. This 
byte is useful for informing all 
receivers that the beginning of a 
message is now on the net and that 
the next byte will be the address byte. 
Obviously, the byte must not be con- 
fused with bytes in the middle of a 
message. 

ө То Address: the address of the in- 
tended receiver, 

eFrom Address: the address of the 
node that transmitted the message. 
As will be shown later, this Field is 
important for sending acknowledg 
ments back to the transmitter. 

e Message Number: a unique number 
that distinguishes one message from 
the next. The usefulness of this Held 
will be illustrated in the sections of 
this article dealing with duplicate 
m 

eBytecount: tells a receiver how 
many bytes to expect in the message 
body. It can be used as a receive loop 
counter, to be decremented each time 
a byte is received. When the counter 
equals zero, the user knows the 
checksum byte will follow im- 
mediately. 

eMessage ID: distinguishes three 
types of messages within a network 
system, The data message contains 
the essential information to be 
transmitted from one node to 
another. The message acknowledg- 
ment acknowledges a data message, 
and the third type of message, 
ACKACK, acknowledges a message 
acknowledgment. 

eData: zero or more bytes of infor- 
mation that follow the Message ID. 
Checksum: the error-checking byte, 
computed as the n-bit sum of all the 
bytes in the message (except the SOT 
byte and the checksum itself). The 
transmitter sums up all the bytes in its 
transmitted message and "ships out" 
the lower n bits of that sum as the last 
byte of the message. Meanwhile, the 
receiver does the analogous operation 
on the message it receives. If all the 
characters were received correctly, 
the receiver's lower n-bit sum should 
match the transmitter's checksum. 
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The Parallel Processing® Sysiem/4B* is the world's first 
MacroComputer®, an elegantly powerful and modular multi-user 
computer lor business and industry. It was designed from the 
stari to out-parform other computer systems al three or more 
times ils price. The operating system software is so friendly, 
versatile and fast that it's called MAGIC®. 

In addition to outstanding new capabilities, MAGIC'S interlace 
translator allows instant access to a large number of slandard 
languages and applications for GL, AR, AP, PR, Inventory, 
Financial Planning. Fixed Assets, Property Management, 
Prospect Management, Order Entry, Word Processing and a host 
of others. DataMagic 11% is provided with the System/4é, for 
comprehensive database management... and it makes new 
application programming a simple joy. 

Whether it's 2 or 3 users, or 128, MAGIC exhibits exceptional 
performance with transactional disk back-up to cartridge or 8- 
track tape; full access security; logical partitioning of tasks and 
users; fast Multi-Key ISAM access to multiple disks in each node 
(10-250 Mbytes): 1-16 Workstations and Task Processors in each 
node; up to 16 nodes; local and central printers [or both word and 
data processing: remoto Workstations and nodes: 
communications; real-time calendar and clock; and exceptional 
reliability because of its modularity and redundancy ol softwara 
and hardware. Circle 361 on Inquiry card. 


performance and contiguration needed now and it can expand 
easily to meet future needs, taking advantage of the technology 
revolution. Large or amali, real-time, batch or mixed, there's a 
Sysiom/46 that’s just right for the job. 

if you haven't seen cur Parallel Processing System/48 
MacroComputer п ACTION, iln seaing is believing! See your 
local dealer today for the full story. Or call Jim Knepton now al 
(713) 738-2300 and he'll explain how you can have your own 
private showing ... and how easy and profitable it can be for you 
and your business. 

TEI has 14 years of experience in manufacturing it RIGHT! 

OEM and Dealer ingulrias invited — come GROW WITH US! 


5075 $. LOOP EAST, HOUSTON, TX. 77033 
(713) 738-2300 TWX. 910-881-3639 
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68000 uP on 
the $-100 Bus? 


YES, AVAILABLE NOW 
FROM DUAL SYSTEMS! 


C] 8 mHz 68000 microprocessor. 
O 16-megabyte direct addressing. 
0 32-bit internal arithmetic. 


О Minicomputer type instructions 
including MULTIPLY. 


О FULL IEEE-696 $-100 compliance. 
Runs with all 4 mHz 5-100 boards 
and automatically runs faster 
when accessing Dual Systems 
memory boards, for FULL SPEED 
OPERATION OF THE 68000. 


O Powerful vectored interrupts. 
7 Vectored interrupts, including 
NM, as well as alternate mode 
having up to 256 interrupts. 


П Оп board monitor ROM for 
immediate use. 


O Connector for future addition 
of memory management unit for 
multi-user operating systems, 


O Built to the highest industrial 
standards with 200 hour burn-in. 


ER 
i 


CPU/68000 CPU board. .... 51195 


32K-byte 8/16-bit NONVOLATILE 
RAM board, for secure storage of 
programs you are developing. 
Allows FULL SPEED CPU operation. 
CMEM-32K, per 32K-bytes . 5895 


32K-byte 8/16-bit EPROM board, 
EPROM-32K ................ $395 


Serial VO board, SIO-2...... $285 
All of the above with cabinet, power 
supply and backplane..... $3685 
СЕМ and Dealer pricing is available, 


Sales representatives іп mos meuapolitan areas. 
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Layering the Tasks 

The network software 
broken up into three separate 
for implementation |s. 
These layers are the basic tran iit 
and receiver subroutines the p 
tocol layer, and the applicatic | 
gram. Breaking up the network vott 


ware in this manner i» useful ause 
it allows the implementer В. © oncen- 
trate on a subset of netw tions 


without having to give much 
sideration to the rest of the tu: 15 


As an added benefit the | 
structure limits the | oftw.ir: difi 
cations needed in order lo briny up 


networking capability For part 


network tasks and parir ula 
machines. 
As an example let rk 


software is to be brought up 

of the same type of microcompu 
each having a different serial 

face. Subroutines in the t 
ter/receiver layer that 

deal with the serial interface the 
only parts of the network сон 
that need changing. n the || id 
a printer-application program and a 
disk-write program should be 11:1. to 
use the same protocol la and 
transmitter/receiver layer 


The Transmitter 

A buffer and a byte : ount the 
necessary parameters th: rc tir 
needs from the protocol laye he 
transmitter should neither |! nor 
care what type of message 15 in the 
buffer, First, the transmitter will 
to know if anyone else is | ur 
ing the network. In an interrupt en- 
vironment, this can be determined by 
a flag set when a character 520254 
and reset when : carrier 12155! poser 
rupt occurs. If the flag is 
therefore, it show. that the n: 


not in use. 

[f the transmitter E: am 
plemented without the aid 
rupts, it will be ne агу t i! the 


length of time needed to rec 
character (based on the ап! 
rate). If no character) are received in 
this time, it ts assumed n^ one 711 
the middle of transmission. 

Once it has been determined th 
network is not busy the |: i 
must send out the 


APPLICATION PROGRAM 


PROTOCOL 
TRANSMITTER RECEIVER ROUTINES 


LAYER 


Figure 7: Network protocol is based on 
the layer concept. Applications programs 
deal а! à high level by letting the under 
уіне layers do the ‘dirty work. 


potential "race" problem resulting in 
a collision could occur at this point 
since two transmitters could con- 
ceivably start this transmission 
/multaneously. 

Because the network is set up so 
that transmitters receive what they 
transmit, the received character 
should always be rompared te the 
character that was just transmitted. If 
the two characters do not match, a 

Mision has occurred. Later we will 
decide how to recover from such a 
collision, 

Assuming the transmitter received 

'hat it transmitted, it continues to 
send out bytes until all, including the 
hecksum, have been seni. lf the 
transmitter is interrupt-driven, it may 
want to set a flag to inform the pro- 
tocol layer that transmission was suc- 
cessful. For a transmitter running 
without interrupts, this information 
ould be returned as a parameter to 
the routine that called the transmit- 
ter. 


The Receiver 

À receiver activated by interrupts 
will be able to synchronize with the 
beginning of a message by the carrier- 
detect interrupt that occurs atter the 
end of any message. Receivers 
without interrupts or latched carrier- 
detect pulses must repeatedly wail 
until a whole character time has gone 
by without receiving anything. The 
next field to be received should be the 
SOT Field. If it is not, it will be 
necessary to go back to the previous 
step until an SOT is detected, 

Once the SOT is delected, rhe next 
field should be the Destination Ad- 
dress. When this field is received, it 
should be compared with the 
receiver's own address to determine 
whether the message is intended tor 
this receiver If your network sup- 
ports broadcast messages, all 
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3.7 million reasons why the 

ATARI Personal Computer 

is something to see... 

The display screen used with our computers 
is composed of 192 horizontal lines, each 
containing 320 dots. Delivering color and lu- 
minosity instructions to each dot for a sec- 
ond requires 3.7 million cycles. ..a lot of 
work for the normal 6502 processor. 

That's why the ATARI computer has 
equipped its 6502 with ils own electronic as- 
sistant, 106 called ANTIC, and it handles all 
the display work, leaving the 6502 free to 
handie the rest. What this means to you is 


uncompromisingly spectacular display capa- i 


bilities without loss of computer power need- | - 


ad to carry out the demands 
of your program. 

at's a quality you just don't find in ога 
nary personal computers, And it's one of 
the reasons some computer experts say 
thal ATARI computers are so far ahead 
Of their time. 


There's more... which is what 
dede expect from ATARI. 
nguage. The ATARI Personal 
Computer uses several program- 
ming languages to give the user 
maximum control of its extraordi- 
nary capabilities. PILOT, Microsoft 
BASIC * and ATARI BASIC are 
understood and — by the 
ATARI computer. You'll also 
fing our Assembler Editor car- 
ridge indispensable for 


пип CAPITALI 


migmmm. m фр 


BETWEEN ATARI" COMPUTERS 


и нгы. 
+ 


4 п mp raa 


machine language programming. 
Sound. An ATARI computer has four sound 
generators, or voices, activated by a sepa- 
rate microchip. This leaves the principal mi- 
croprocessor chips free to perform other 
tasks. And you can take full advantage of 
this capability which is designed 

for easy programming. 

Cha . ATARI Personal Computers have 
been designed to make change and expan- 
sion вазу. The ATARI computer has a modu- 
lar opérating system* that can be easily 
replaced as new technology develops. If you 
need it, memory expansion requires no more 
ihan inserting additional RAM modulas * 
And the ATARI ROM cartridge system also 
makes it easy to change languages. In short, 
your ATARI computer won't be obsoleted by 
future developments ...bacause it already 
incorporates the futura. 

Sharing. To learn more about the amaz- 
ing capabilities of ATARI computers, visit 
your local computer store for a demon- 
stration, Or send for our Technical Us- 

еге Notes, intended for the serious 
programmer. They are only $27 and 

contain a lot more information about 

our computers’ special capabillties 

than most companies couid tell. 

See your АТАН! dealer, or send 

($27 plus $3 postage and 

handling). payable to ATARI, to 

Technical User's Notes, с/о 

ATARI Customer Service, 1340 

Bordeaux Avenue, Sunnyvale, 

CA. 94086. 


к 


ATARI 


* ATARI 800°” computer oni. 


Computers for people. 


©1981 Atari, Inc. 
Сеш 35 on inquiry card. 
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The 

Ultimate IEEE 
S-100 Memory 
Would... 


О BE NONVOLATILE holding data 
for up to eight years with the 
power off. 

L] RUN AT 6 MHZ 
without wait states. 

O RUN IN 8 OR 16-BIT 
systems with 8 or 16-bit 
wide data paths. 

D HAVE EXTENDED 24-BIT 
ADDRESSING and bank select. 

О HAVE DYNAMICALLY 
MOVABLE WRITE 


PROTECT AREAS to prevent 


accidental erasure ої programs 
and critical data. 

О GENERATE POWER-FAIL 
interrupts for ei zm 
shutdown & power fai 
recovery. 


ure 


... Available Now 


from Dual Systems 


The Dual Systems CMEM 
memory boards combine high- 
speed CMOS memories with new 
5-10 year lithium batteries to САН 
ou the nonvolatility of an EP 
oard while retaining the instant 
writability of a high-speed 
read/write RAM. These industrial 
grade boards are ruggedly built 
and are burned-in for 200 hours. 


О CMEM-32K, 32K-bytes ... 


О СМЕМ-8К, BK-bytes. .. . .. 


OLM and Dealer pricing, 4» avaliable 


Sales cepeesentatives en. nost metropotilan «qui 
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ом 


$895 
О CMEM-16K, 16K-bytes.... $795 
бу 
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receivers must check to see if the 
message is a broadcast message. Ad- 
ditionally, printer and disk storage 
nodes must also check to see if the 
destination address is their generic 
address. If no address match exists, 
the receiver should go back to hunt- 
ing for an SOT field (unless this 
receiver is a gossip monger). 

If the message is addressed to a par- 
ticular receiver, the address and all 
subsequent bytes should be received 
and summed together for comparison 
with the checksum byte at the end of 
the message. If your particular net- 
work uses parity, the message should 
also be checked for each character 
received. The receiver should not care 
what type of message was received; it 
should simply inform the protocol 
layer of receipt. With an interrupt- 
driven receiver, a flag can be set at 
completion to inform the protocol 
layer. Additional information, such 
as whether any errors occurred dur- 
ing the message, could also be com- 
municated to the protocol layer via 
common memory. If the receiver is 
not interrupt-driven, this information 
can be passed back as parameters to 
the protocol layer. 


The Protocol Layer 

For the following discussion, 
source will be defined as the node that 
transmitted the original message, and 
destínation as the node ta which the 
message was addressed. 

When computer À sends a message 
to computer B, there is no guarantee 
that computer B will receive it. Many 
things could go wrong. There might 
be a loose connection somewhere. 
Computer B might not be running, or 
it might not be listening to the net. 
Computer C could start transmitting 
at the same time as computer А, 

Protocol schemes detect and cor- 
rect such situations. Protocol is 
basically a conversation between a 
source and a destination, trying to en- 
sure that what the source transmitted 
was actually received by the destina- 
tion. 

The simplest protocol is one in 
which the source sends a message to a 
specific destination and assumes the 
message arrived, If your network is in 
good working order and you know 


that a particular destination is run- 
ning properly, this protocol will be 
sufficient most of the time. You prob- 
ably would want to use this protocol, 
for example, when you are sending 
messages to your friend Carol, who is 
using computer B. If she is there, she 
wil] probably send a message back, 
thereby acknowledging that she 
received your message. You'd also 
use this protocol for broadcast 
messages, to prevent the net from get- 
ting jammed by everyone trying to 
send acknowledgments at the same 
time. 

When you are doing things on your 
net, such as writing a file to a disk, 
assuming the file got there is not 
enough. You need some real 
acknowledgment that the file got to 
the disk. If no acknowledgment 
comes back from the destination, or if 
the destination returns to the source 
an acknowledgment stating that the 
disk is full, the source will have to 
take some error-recovery measures. 
These are discussed later. 

What happens if the destination 
receives a correct message and sends 
back an acknowledgment that is not 
received by the source? In this case, 
the source thinks its original message 
did not get through, but it actually 
did. To avoid this situation, an 
acknowledgment of an acknowledg- 
ment received (ACKACK) can be 
added to the protocol, If after sending 
an acknowledgment, the destination 
does not receive the ACKACK, it will 
have to take some kind of error- 
recovery action. 

What happens if the source receives 
the acknowledgment and sends the 
ACKACK, but the destination does 
not receive the ACKACK? Somebody 
has got to have the last word, and 
there can be no guarantee that a 
message and all its associated pro- 
tocol are transmitted and received 
successfully. Especially on a low- 
speed network, the criterion for 
deciding how much protocol to use is 
"as little as possible for a particular 
application.” An intelligent system 
might provide all three types of pro- 
tocol (ie: message, message-ACK, 
and message-ACK-ACKACK) and 
allow the application program to 
decide which one to use. 


важать ЖЕНфЕЕН. ime 
4212115 Ефіереіей Speed te 
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Introducing the remarkable 132-column 
Paper Tiger’ 560. The first full-width matrix 
rinter to give you fully formed characters 

or a low $1394." 

The new 560 features a staggered nine- 
wire ballistic type print head that overlaps 
dots in both horizontal and vertical planes. 
It bi-directionally prints up to 150 dense, text 
quality characters per second. 

The 560 also features a reliable cartridge 
ribbon that lasts up to four times as long 


oreakthrough іп matrix printin 

acing the user excellent print quality wit 
ce of a matrix printer. Employing a unig 
red column" head manufactured by Integr 
oreates high quality printouts by overla 


Paper Tiger 560 Print Sample 


as spool and cassette ribbons, separate 
heavy-duty stepper motors to drive the print 
head апа advance the paper, plus true 
tractor feed. 

And famous Paper Tiger performance 
comes with every new 560. Like fixed or 


proportionately spaced text, programmable _ 


tabbing and business forms control, auto- 
matic text justification, print formats to 220 


Circla 180 on Inquiry card. 


columns, parallel and serial interfaces, self- 
diagnostics, and more. All inside the most 
compact printer of its kind. 

Need more stripes? Dotplot,” our high- 
resolution raster graphics package, is stan- 
dard on every 560. 

For data processing, word processing 
and small business applications, this is your 
Tiger. The business-sized Paper Tiger" 560. 

Its a Tiger you can count on. 

Call TOLL FREE 800-258-1386 (In New 
Hampshire, Alaska and Hawaii, call 
603-673-9100.) Or write: Integral Data 
oystems, Inc., Milford, NH 03055. 


e Dala Systems, Inc. 


“Suggested U.S. retail pnce. 
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Toughest Boards 


in Town... 
IEEE 696/S-100 


NON-STOP CLOCK 


Keeps time with power off. Our 
industrial clock utilizes a new 
lithium battery for 3-9 years use. 
Easiest clock to program you'll ever 
see. Runs in all 5-100 systems. 


С Year, date, hrs, mins, secs, msecs. 
О Uses new 151 CMOS chip. 

[] Vectored interrupts. 

mui cri um EE 


A/D CONVERTER 


IEFF696/S-100 AIM-12 industrial 
standard module designed for 
industrial analog-to-digital use. 


С Runs in all 5-100 systems. 

С 32-channel, 16-ditferential L] 12-bit 
resolution/accuracy. O 25-microsecond 
conversions. 

О Instrumentation amplifier, 

О BASIC program provided. ГІ AIM-12, 
5695 or 5785 w/1-1000 gain transducer 
amplifier. 


D/A CONVERTER 


АОМ-12 IEEE696/5-100 industrial 
level digital-to-analog (D/A) 
converter. 


О 12-bit + 1/2 1.5.8. accuracy over 
full 0-70*C temperature range. 

С Outputs 0-10, $ 5, or + 10 volts. 

О Short circuit protection, all outputs. 
L1 Switch-programmable for multiple 
boards. 

С AOM-12, $575 


VIC 4-20 


Standard output for industrial 
control 4-20 mA D/A converter, 
Used in conjunction with the 
D/A board. 


VIC4-20, 5445. 
DUAL 77 Data Acquisition 


and Control System- 


Buill to industrial standards; designed 
for severe environments. BASIC 
language makes programming easy. 
Access to hundreds of sensors. 
Expandability to meet your increased 
needs. Nonvolatile memory. Power 
interruption recovery with automatir 
restart, DUAL 7? is economical; 
55985 & up. 


ШАЛЫ 
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Error Recovery 

What should be done when a 
message was sent and no 
acknowledgment came back? Or 
when an acknowledgment was sent 
but no ACKACK came back? Both 
these cases call for a timing 
mechanism. A source that transmit- 
ted something and is expecting a reply 
from the destination must wait a cer- 
tain amount of time for that reply to 
come back. If the reply does not come 
back within that time, it will be 
assumed an error condition exists. 

How long should this time be? 
There is no way to guarantee that a 
destination really did receive the 
message and will transmit an 
acknowledgment within the time the 
source has set. The waiting time, 
then, should be more than long 
enough to cover any reasonable situa- 
tion. 

Once the source has waited a set 
amount of time without receiving a 
reply, a reasonable action would be 
to retransmit the original message at 
least once more, and again wait the 
specified amount of time for a reply. 
The same strategy could be used by 
the destination when it sends 
acknowledgments and waits for an 
ACKACK. If you are doing your net- 
work without the aid of a hardware 
timer, you will need a time-counting 
subroutine that continually checks to 
see if a reply was received, and 
decrements the counter, If the counter 
reaches 0 before a reply is received, 
then a timeout error exists. If your 
software has access to a hardware 
timer, you can use it to set an inter- 
rupt. 

lf no reply is received after 
repeated attempts to transmit a 
message, there is nothing to do but 
give up and report the problem to the 
program that initiated the network 
call. 

This retransmission scheme in- 
troduces another problem. Suppose 
the source sends a message that is 
received by the destination, but the 
destination sends back an 
acknowledgment that is never 
received by the source. After timing 
out, therefore, the source retransmits 
the original message, and the destina- 


tion receives it a second time. The 
Message Number field, along with the 
From Address field, can be used to 
correct such situations. 

All receivers should keep a list of 
the last n messages received. The list 
need contain only the message 
number and the From Address. When 
a new message is received, the list 
should be examined for a match. If a 
duplicate is detected, the message 
should be "dumped," but the ap- 
propriate response should be sent 
back to the transmitter of the 
duplicate message. [f the duplicate 
was an original message, an 
acknowledgment should be sent 
back, or if the duplicate message was 
an acnowledgment, an ACKACK 
should be sent back. 

Collisions are another issue. 
Assuming that all transmitters check 
the state of the network before start- 
ing transmission, collisions can hap- 
pen only when two or more transmit- 
ters start their transmissions within 
one character time of each other, 
When collisions happen, all transmit- 
ters involved should immediately 
stop transmitting and allow the net- 
work to return to the "not busy" con- 
dition. 

Now some kind of mechanism is 
needed to tell colliding transmitters 
when they can start transmitting 
again. lf they all wait an equal 
amount of time, they will collide 
again. Therefore, they must all wait 
different lengths of time. 

Опе way to ensure this setup is to 
establish a priority order based on 
node address. lf a node with the ad- 
dress of 1 collides with a node with 
the address of 3, then node 1 will wait 
one unit of time before attempting 
retransmission, while node 3 will wait 
three units of time. One problem with 
this scheme is that under heavy load 
conditions where collisions are more 
frequent, nodes with high address 
numbers may never be able to get a 
message through because they must 
wait so long after each collision. 

A fairer scheme would be one in 
which each node has a random- 
number generator guaranteed to 
create a unique sequence of random 
numbers. АП nodes would then have 


Geta $20 rebate 
on the 


TI-59 Programmable. 


Even without the $20 State Software™ modules join our Professional Program 
rebate, the ТІ-59 is special and suecessfully attack Exchange for access to over 
—it's our most powerful complex engineering, 2900 additional programs. 
programmable, and we've business, statistical and So if you like the idea of 
never offered it at a lower scientific problems. And by having real programmable 
price. adding the optional PC-100C power, take us up on the rebate 


The ТІ-59 gives you up to printer, you can record your offer. Buy a TI-59 now, and fill 
960 program steps, ог upto 100 calculations. But ifthat's not | out the coupon below. The offer 
memories, plus magnetic card enough, any TI-59 ownercan ends December 81, 1981. 
read/write capability. You can 
also slip in one of TT's Solid TEXAS INSTRUMENTS 


INCORPORATED 


T bought my ТІ-59 Programmable at 
(stare пати»): — [[—— 
and have attached the dated seles 
гесеірі and completed customer infor- 
mation card (packed in box), My ТІ-59 
Serial о гот 
back of calculator). Pleuse send ту $20 
rebule check to: 


NAME 


CITY es STATE ZIP. 


Send to: Texas Instruments TI-59 Rebate Offer, 
ЕО. S i aa 59. Lubbock, Texas 79491. 


T da only in US A utate applira io rchases of 

ты тү жың ма postmarked by " 

January 15, НИС days for delivery. Limit one per ретікиуікпіггін. “ЕЕ 
„ЧАР 1: ——————CcO.——. 


equal priority in retransmissions after 
collisions. 


A Typical Application Program 

As an example of a typical applica- 
tion program, let's consider a request 
to a filing system on a hard-disk 
node. 

The "save" request would first 
want to send to the filing system a 
message containing the file name and 
the number of sectors to be saved. 
The request probably would ask the 
protocol layer to expect an 
acknowledgment and allow the pro- 
tocol layer to take care of retransmis- 
sions if necessary. Along with the 
acknowledgment would come infor- 
mation from the filing system in- 
dicating whether or not the request 
can be accommodated. If it cannot be 
accommodated, the request program 
must report the failure to its caller. 

[If the request can be accom- 
modated, the save request program 
must break up the file to be saved into 
convenient blocks (probably a disk 
sector). When errors occur during 
transmission, it is more economical to 
retransmit small blocks than large 
ones. In either case, the save request 
should send an ACKACK to the filing 
system to say it agrees to what the fil- 
ing system considers the state of the 
request. 

Once the File has been partitioned 
into blecks, the save request should 
hand them in sequence to its protocol 
layer for transmission to the filing 
system. The request should ask its 
protocol layer to expect an 
acknowledgment for each block 
transmitted, Each block should have 
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| "HARD DISK SUBSYSTEMS 


M26 DISCUS. М26 
M20 DISCUS M20 
M-10 DISCUS МО $2760 00 


DISK CONTROLLERS (A & T) 


оу. м6 M28 HARD DISK 


- D DISK 
DJ-2208 DOUBLE DENSITY FLOPPY 
01-1108 SINGLE DENSITY FLOPPY 


О 
Me. 3200 MULT LO BOARD 


All shipment FOB Calabasas == 90 days warranty on pil product 
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MORROW DESIGNS PRODUCTS AT LOW LOW PRICES! 


ADDITIONAL HARD DISK 


4-26 DISCUS M26 
A-20 DISCUS M20 
410 DISCUS M10 


$213 00 
% 80 
$309 00 


a unique number that can be checked 
by the filing system against block 
numbers already received, In this 
manner, duplicate blocks can be 
dumped. 

By the value of the last block 
number, both parties know when the 
file transfer is completed. If im- 
plementation is done in a straightfor- 
ward manner, the last block number 
should equal the corresponding field 
in the original request message. 

The save request should ask the 
protocol layer to send an ACKACK 
to the filing system when it submits 
the last block for transfer. Upon 
receipt of this ACKACK, the filing 
system can be sure it will not be get- 
ting a retransmission of the last 
block, and it can close the file and 
forget about the request. 

When extended conversations are 
taking place between two nodes on 
the net (as in the previous file transfer 
examples), the network can be made 
to appear constantly busy by never 
allowing more than a character time 
to elapse between messages. In this 
way, no other user on the network 
can interfere with the conversation. 

If the data rate is controlled by 
software on the two conversing 
nodes, you might consider increasing 
the rate after the initial conversa- 
tional link has been established. The 
rate could be increased beyond what's 
normally acceptable to every node on 
the network, but it must be changed 
back after the conversation is com- 
pleted. While the process is going on, 
every other node on the network 
should recognize it as a network-error 
condition. Because the nodes have 


ADVANCED MICRO SYSTEMS = 28108 ADAMOR ROAD * CALABASAS, CA 91302 
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F-1118 DISCUS 1 
$3183 00 Ғ.1218 Ол 2D 
$2400 00 F-22168 DiSCUS 2 + 2 


STATIC MEMORY (А & T) 


$3037 00 


16K, SUPERAM 
16K MEMORY MASTER 
24K MEMORY MASTER 


ВБК STATIC RAM 


|.E.E.E. 5:100 BUSA ET) ? 
WB-0800 8 SLOT MOTHER GRO 
00  WRHB-1200 12 SLOT MOTHER BAD 
WE-27000 20 SLOT MOTHER BAD 


not seen a transition from a busy net 
to a nonbusy net, they will not be 
looking for an SOT field anyway. 
This scheme can get a little tricky 
when attempting to end a conversa- 
tion, especially if the last 
acknowledgment or ACKACK did 
not get through but the data rate on 
one node has already been reduced to 
its former value. 


Multitasking Environments 

Networking in multitasking en- 
vironments raises many issues that 
cannot be considered here, but a few 
obvious ones should be pointed out. 

The protocol layer probably 
should be set up as a process by in- 
troducing another parameter to in- 
dicate whether the application pro- 
gram will "go to sleep" waiting for a 
reply or acknowledgment. The pro- 
tocol layer would then have to give 
the application program a "wake up" 
by indicating whether the message 
got through to the receiving process. 

Since messages could in this way be 
addressed to one of several processes 
on a node, the address fields for To 
and From addresses would need to be 
extended to include a Process ID 
number. 

The software design presented in 
this article reflects only one of many 
possibilities. For more information, 
or for software if you don't want to 
write your own, contact Cheshire 
Software, POB 2780, Santa Cruz CA 
95063. 

Now that you have a taste of what 
networking is all about, you can ex- 
periment and enjoy implementing 
your own ULCNET.m 
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F-1228 DISCUS 2D 
f.222B DMSCLIS 2 • 2 


в 81500 
в 88800 
61105 00 


"DECISION 1 BASIC UNIT $1342.60 


T 1 Theda ems include Digital Fiasearch CP^M 
22 and Matteo ци 


№ you twn 8 MITE controle and dac deep, veg han 
phus irte Taco. bo run them Әлі eur (ine Sitom. 
end a бог пиано for your Pir pt divi Mi С гага à 
іс rremalate your Мін ides io your nmw operatug 
бүлет 


Preces, Térrret, рини кит subpect to change withoul notice 


Circle 8 on inquiry cand. 


The 


| | 5000 SX 
with: 


a . . Capacity: 5.6 MB Winchester Plas Two 
қ Mini Ріорріев 
lf you know ош Series 5000 table top 
computer line, you know that good things 
come in small packages. 
J а à Now with the introduction of the 5000 


SX, big things come in small packages. 
a One integrated package can contain two 


| Сх „ М . : 
the tabip a TL 
That Can't Be Topped. y A of lante main frame hard disk systems. 


A 20K program loads in less than one 
second, about Ю to 12 times as fast as 

| a floppy. 

A We invite comparison with our com- 
petitors’ Winchester implementation эо 
you can see how a truly engineered solution 
speeds up your application programs. 
Extras: You'll Be Glad You Have Them 


The 5000 SX comes standard with bots of 
extras, starting with a fully terminated 5100 
mother board. Add to thal 64K dynamic 
RAM modules, with parity, af course, and 
receptacies for your CRT and Printer that 
tum on with the main power switch. 

Pius, convenient up front reset switch, 
incoming power line filter and much more. 


Application ' 

WORDSTAR, Accounting Pius, all 

tailored to operate on the 5000 SX. 
Quality: So Good, It's Warranted 2 Years 

There isn't room on this page to even 
Scratch the surface of the IMS Inter. 
national story 

However our 2-year warranty is a dead 

: giveaway that we produce rugged, top 
quality professional equipment. We do 
things right the first time so they don't 
come back to us. 

The truth is, we have fewer retums 
within our Z-year warranty period than 
other manufacturers have within their 
0-day warranty periods. 

For full details and the location of your 
nearby [MS Intemational dealer, call us 
today at (714) 978-6966. Or write: 


UMIS 


INTERNATIONAL 


woke rr 
Depended Ow ў 


2800 Lockheed Way, Carson City, NV 887(H 
Telex: 040-306-8064 


Cim & Pim, TM of Бе Kesearch *TurboDOS, 

TM of Software 2000 = эй TM of DIR Associates « 
WORDSTAR, TM of MJCROPRO - ACCOUNTING PLUS, 
TM of SYSTEMS PLUS 
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MicroCraft Systems, г- 
Apple Software Development Tools 


MicroCraft offers the Apple user a flexible set of 
development tools. This includes a low-cost full screen 
editor, the most powerful 6502 Macro Assembler 
available, and a compiled graphics lanquage optimized for 
real-time applications. Each package compliments any 
Apple system and together they offer unequaled power 
and versatility. 


RGL Real-time Graphics Language 


Do real-time animation * Similar to “С” е Display, move 
and rotate 3D objects * Complles text files to ‘BRUN'able 
binary object files. $75 / $25 Until 10/31/81 


MacroLink Complete 6502 Assembler 


Disk Assembler * Text to binary object * Standard 6502 
mnemonics * Recursive macros with up to 10 arguments 
* Nestable conditional assembly * Links source or object 
code * Nestable file includes * Unlimited source file size 
* Editor provided $125 / $20 


SuperEdit Full Screen Editor 


Horizontal scrolling allows 80 columns * Uses standard 
text files * Move cursor by character, line or page * Find, 
search and replace * Block move and copy * Use with RGL 
or MacroLink * 80 column video board versions also 
available. $75 /$20 


DiskScreen Disk Utility 


Displays a complete disk sector in hex and ASCII, 
using high-res screen © Edit sector by typing over 
display $40 / $10 


Complete Assembler System [MacroLink, SuperEdit, 
DiskScreen] $200 / $40 
Complete Graphics System [RGL, SuperEdit) $120 / $40 


Systems available to utilize extra 16K or 32K 
expansion boards Please Inquire 


Note: All programs require a single disk drive and 48K. 
When ordering please specify configuration. 
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New Software from 


8086 Software 


® VEDIT full screen editor for CP/M-86. 


* Contact us for availability of VEDIT for SCP 86-DOS and 
IBM 8088 computer. 


* CP/M-86 BIOS for popular S-100 disk controllers. 
Source code $185 


V-COM Disassembler 


Finally а 2-80 disassembler for CP/M which produces 
easy to read code, a cross reference table, and handles 
INTEL апа ZILOG mnemonics. V-COM is exceptionally 
fast and produces a .ASM file directly from a .COM file. 
V-COM can accept 4 user-created flle containing 
assiqnments of labels to 8 and 16 bit values. A second file 
can specify the location of tables and ASCII strings. 580 


FASTSCREEN CRT emulation and 
Command Line Editor 


Memory mapped displays offer over ten times the 
speed of the fastest CRT terminal but are usually not 
supported by application software. This is where 
FASTSCREEN fits in. FASTSCREEN provides a fast and 
highly compatible emulation of several popular CRT 
terminals for most memory mapped displays. It also 
provides editing and re-entry of any line on the screen, 
paging, and includes interrupt driven keyboard routines. 
(FASTSCREEN is provided as source code on a CP/M 
compatible diskette and requires assembly language 
modifications for installation.) $85 


PIICEON 24 x 80 S100 Video Board 


The PIICEON V-100 is the heart of a high speed 
alternative to a CRT terminal. Being [/O mapped, it uses 
по memory space, yet runs at full processor speed. 
FASTSCREEN is the perfect software driver for the 
¥-100. Fully assembled and tested by PIICEON, the 
company known by OEMs for reliability. 


PIICEON with FASTSCREEN $510 
PIICEON board only $475 
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Customizable 


The Unique Difference that Sets 
VEDIT Apart in Full Screen Editors 


Total user custornizability is a predominate reason that 
over a thousand users find VEDIT the easiest to use full screen 
editor. it makes VEDIT the only editing package which allows 
you to determine your own keyboard layout and use the cursor 
and special function keys on any terminal having them. And 
only VEDIT fully supports all of the newly available terminals. It 
may come as a surprise to you, that with any other editor or word 
processor, you will have to memoriae obscure control 
characters or rnulti-character sequences, while your terminal's 
extra keys and editing functions go unused. The customization 
extends to setting the default tab positions, scrolling methods 
and much more. it's almost like designing your own editor for 
your system, applications and preferences. And all of this is 
easily done with the setup program which requires no 
programming knowledge or ‘patches’, but simply prompts you 
to press a key or enter a parameter. 


Unequaled Hardware Support 


The CRT version supports all terminals by allowing you to 
select during setup which terminal VEDIT will run on. Features 
such as line insert and delete, reverse scroll, status line and 
reverse video are used on ‘smart’ terminals. All screen sizes are 
supported, including large ones such as the 60 X 80 format on 
the Ann Arbor Ambassador terminal. Special function keys оп 
terminals such as the Heath H19, Televideo 920C and IBM 
3101, and keyboards producing 8 bit codes are all supported. 
The memory mapped version is extremely flexible and supports 
bank select and hardware cursors such as on the SSM VB3. 
With this level of customizability and hardware support, you will 
feel for the first time that the software was optimally designed lor 


your system. 
Fully Compatible Reblacement for Ed 


Since VEDIT creates and edits standard text liles of up to 
one diskette in length, it serves as a replacement for the CP/M 


standard editor ED. Of course, you benefit from the fastest and 
easiest to use "What you see is what you get type full screen 
editing available, fast disk access and an editor which takes up 
only 12K of your valuable mernory space. With VEDIT you will 
never again need or want to use the slow and tedious ED. 


Special Features 


VEDIT is more than just a full screen editing replacement 
for ED, it gives you many new editing capabilities, such as a 
scratchpad buffer for moving and rearranging sections of text, 
complete file handling on multiple drives and iteration macros. 
Amounqg its special features you will find automatic indenting for 
use with structured programming languages such as Pascal 
and PL/I, and other special facilities for Assembler and COBOL. 
А real time saver is the ability to insert a specified line range of 
another file anywhere in the text. Unlike most software, VEDIT 
will even tolerate your mistakes. For example, one key will 
‘Undo’ the changes you mistakenly made to а scréen line, and 
the disk write error recovery lets you delete files or insert another 
disk should you run out of disk space. 

Ordering 

Many dealers carry VEDIT, or you may contact us for fast 
delivery. Specify the CRT version, your video board or 
microcomputer, the 8080, 280 or 8086 code version, and disk 
format required. 


VEDIT for 8080 ог 780: Disk and manual............... $130 

VEDIT for CP/M-86: Disk and manual . NEW? ............ $185 

Manual: Price refunded with software purchase ........... $15 
VISA or MASTERCARD Welcomed 


СР.'М and МР/М are registered trademarks of Digital Research, 
inc. Apple ll « a registered trademark of Apple Computer, Inc 
Soli Card 15 a trademark of Microsoft. TRS-B0 is а trademark of 
Tandy Corp. 


* North Star * Cromemco * Heath Н8/Н89 * SuperBrain * Apple 11 Softcard * TRS-80 Model 11 & Model | 
Most other CP/M Systems with CKT or Memory Mapped Displays * MP/M * CP/M-B6 
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CompuView Products Inc. 
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The Atari Tutorial 


Part 2: Graphics Indirection 


Indirection is a powerful concept in 
computing, but a difficult one for the 
beginning programmer to appreciate. 
In 6502 assembly language, there are 
three levels of indirection in referring 
to numbers, The first and most direct 
level is the immediate addressing 
mode, in which the number itself is 
directly stated: 


LDA #$F4 


The second level of indirection is 
reached when the program refers to a 
memory location that holds the 
number: 


LDA $0602 


The third and highest level of indirec- 
tion is attained when the program 
refers to a pair of memory locations 
that together contain the address of 
the memory location holding the 
number. In the 6502, this indirection 
is complicated by the addition of an 
index: 


ША ($D0),Y 


Indirection provides a greater 
degree of generality and power to the 
programmer. Instead of trucking out 
the same old numbers every time 
something needs to be done, the pro- 
grammer can simply point to them. 
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By changing the pointer, the behavior 
of the program can be changed. In- 
direction is an important capability. 

Graphics indirection is built into 
the Atari Personal Computer system 
in two ways: with color registers and 
character sets. Programmers using 
this computer after programming 
other systems often think in terms of 
direct colors. A color register is a 
more complex beast than a color. А 
color specifies a permanent value. À 
color register is indirect; it holds any 
color value. The difference between 
the two is analogous to the difference 
between a box-end wrench and a 
socket wrench. The box-end wrench 
comes in one size only, but a socket 
wrench holds almost any size socket. 
A socket wrench is more flexible, but 
takes a little more skill to use proper- 
ly. Similarly, a color register is more 
flexible than a color, but takes more 
skill to use effectively. 


Color-Register Indirection 

The Atari 400/800 has nine color 
registers; four are for player-missile 
graphics and will be discussed in a 
later article in this series. The remain- 
ing five are not always used. Depend- 
ing on the graphics mode used, as few 
as two registers, or as many as five, 
will show up on the screen. In BASIC 
mode 0, only one and one-half 


registers are used because the hue 
value of the characters is ignored. 
Characters take the same hue as 
playfield register 2, but take their 
luminance from register 1. The color 
registers are in CTIA (one of the Atari 
custom integrated circuits) at hexa- 
decimal addresses [0016 through 
DOLA. They are “shadowed” (ie: 
copied) from certain RAM (random 
access read/write memory} locations 
in the Atari OS (operating system) in- 
to CTLA during the vertical blank in- 
terrupt of the video display. Table 1 
gives color-register shadow and hard- 
ware addresses. 

For most purposes, the user con- 
trols the color registers by writing to 
the shadow locations. There are only 
two cases in which the programmer 
writes directly to the CTIA addresses. 
The first and most common is the 
display-list interrupt, which will be 
covered in a later article in this series. 
The second case arises when the user 
disables the OS vertical-blank inter- 
rupt routines, which move the 
shadow values from the OS into 
CTIA. 

Colors are encoded in а color 
register by a simple formula, The up- 
per nybble gives the hue value, which 
is identical to the second parameter of 
the BASIC SETCOLOR command. 
Table 93 of the Atari BASIC 
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CRTFonM * is a comprehensive package 
lor creating interactive programs. 

Good programming starts with clear 
specifications. CRTForm saves time by 
gathering those specifications with a field- 
oriented edilor. The editor can be used lo 
manipulate and modily input and system 
fields, as well as to assert any of a com- 
plete group of input specilications. 

A forms manager maintains the specili- 
cations. It allows the analyst to create and 
modify random access files of forms. The 
form files contain the field attributes of 
forms as well as author, comment, and 
revision information. 

System analysts can easily produce 
documentation by using САТРовм to print 
field attribules and images of forms. In 
addition, a special Test mode allows the 
end user to test and verify the forms be- 
fore any code is produced. 

CRTFonM's code generator produces 
the Pascal, BASIC, COBOL, FORTRAN, 
PL 1, 2-80, or Ada source tex! necessary 
to interface to the runtime module. 

The runtime module assures the user 
of consistent interaction with the сот. 
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pleted application program. This reduces 
training time. and eliminates the trustra- 
tion common in the use of many large 
programs. 

The package automatically produces 
documentation and provides capabilities 
for runtime enhancements. The program- 
mer can dynamically lock and unlock gis- 
plays, erase, skip, and resel fields, In 
addition, the system provides lor redirec- 
tion of field access and enables the pro- 
grammer to send specialized error and 
comment messages. 

The system is terminal independent, 
This means that forms created lor one ter- 
minal can be used on a terminal requiring 
different control sequences. Function 
keys can be configured for special 
applications. 


СНТҒовм is intended for use by sys- 
lem houses, program developers and 
OEMs. it is available under the CPM, 
UCSD, Apple Pascal. RT-11. and 


RSX-11M operating systems.* 


Stalcom is a corporation specializing in 
software development 10013 and tech- 
niques. In addition to САТРовы, we offer 
an end user onented report generation 
package. Please call or write for further 


information. 


PROGRAMS THAT WRITE PROGRAMS 


о ТАГЫ СОК 


CORRPORAT (OT 


и асг и i Е 
fled 4 


САТЕемм and Sintcom aro Irademariks ol Stateom Corporation * — Ragsiercd trademarks as follow. CP М— Ону Respanch UCSD- U.C. San Diego. Apphe - Apple eic. AT 11. HGX 


UM = DEI 


Reference Manual lists hue values. 
The lower nybble in the color register 
gives the luminance value of the col- 
or, It is the same as the third 
parameter in the BASIC SETCOLOR 
command. The lowest-order bit of 
this nybble is not significant. Thus, 
there are eight luminances for each 
hue. This gives a total of 128 colors 
from which to choose (eight lumi- 
nances times sixteen hues). In this 
series of articles, the term color de- 
notes a hue-luminance combination. 

Once a color is encoded into a col- 
or register, it is mapped onto the 
screen by referring to the color 
register that holds it. In map-display 
modes that support four color 
registers, the screen data specify 
which color register is to be mapped 
onto the screen. Since there are four 


color registers, it takes only 2 bits to: 


encode one pixel. Thus, each screen- 
data byte holds data for four pixels. 
The value in each pair of bits specifies 
which color register provides the col- 
or For that pixel. 


In color-text display modes 


"| have recently used 
Spellguard and | can 
only echo the evol- 
vations of a recent 
Infoworld review: 
excellent all the way." 


Mark Garetz 
Infoworld 25 
May 1981 


ee is an 
example of the new 
standard —fully pro- 
| fessional microcomputer 
software.” 
Bill Burns 
Infoworld 30 March 
1981 


(BASIC's graphics modes 1 and 2), 
the selection of color registers is made 
by the top 2 bits of the character 
code. This leaves only 6 bits for defin- 
ing the character, which is why these 
two modes have only 64 characters 
available. 

Color-register indirection gives the 
programmer four special capabilities. 
First, the programmer can choose 
from 128 different colors for displays. 

Second, the programmer can ma- 
nipulate the color registers in real 


Hardware 


Hexadecimal 
Address 


player 0 


player 1 

player 2 

player 3 
playtield 0 
playlieid 1 
playlield 2 
playfield 3 
background 


time to produce pretty effects. The 
simplest version of this is demon- 
strated by the following BASIC line: 


FOR 1-0 TO 254 STEP 2:POKE 
712,1: NEXT 1 


This line cycles the border color 
through all possible colors. The effect 
is quite pleasing and certainly grabs 
attention. The fundamental technique 
can be extended in a variety of ways. 
A special variation of this is to create 


Operating 
System Shadow 


Hexadecimal 


Label Address 


Table 1: Names and addresses of color registers used by the Atari 400/800. 
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SPELLGUARD 
IS THE FASTEST 
EASIEST TO USE 


MOST POWERFUL 


AND RELIABLE 
YOU CAN BUY 


Documentation 
Esse of Lise 
Error Handling 


SPELLING CHECKER 


System Requirements 
æ CP/M (1.4 or later] 

ә 32 К bytes of memory 

а One or two disk drives 


countless hours of 
proofreading, and from 
the embarrassment of 
submitting a monuscript 
with typos. Unlike most 
spelling test programs, 
Spellauard is fast . . ."' 
Tony Dowden 
Microcomputing 
May 1981 


able to discover 
numerous typographical 
errors...” 

Allan Miller 
Interface Age 

June 1981 


"... Spellquard was 
gen the manuscript 
rom my first book. This 
version had been 
corrected after several 
(human) proofreaders 
thoroughly reviewed it. | 
therefore expected it to 
be relatively error free. 
Not so. Spellguard was 


Price; $295 


“This easy іо use, 
operotor-oriented 
program has saved me 
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simple cyclic animation by drawing a 
figure in four colors, and then cycling 
the colors through the color registers, 
rather than redrawing the figure. The 
program in listing 1 illustrates the 
idea. 

The third application of color regis- 
ters is to logically key colors to situa- 
tions. For example, a paged-menu 
system can be made more under- 
standable by changing the back- 
ground color or the border color for 
each page in the menu. Perhaps the 
screen could flash red when an illegal 
key is pressed. The use of the color 
Characters available in BASIC 
graphics modes 1 and 2 can greatly 
extend the impact of textual material. 
An account sum could be shown in 
red if the account is in the red, or 
black if the account is in the black. 
Words or phrases of import can be 
emphasized in special colors. The use 
of colors in map modes (no text) can 
also improve the utility of such 
graphics. A single graphics image (a 
monster, a boat, or whatever) could 
be presented in several different col- 
ors to represent several versions of 
the same thing. It costs a great deal of 
RAM to store an image, but it costs 
very little to change the color of an 
existing image. For example, it is 
much easier to show three different 
boats by presenting one boat shape in 
three different colors than three dif- 
ferent boat shapes. 

The fourth and most important ap- 
plication of color registers is used 
with display-list interrupts. A single 


Listing 1: A short graphics program 
demonstrating the illusion of movement 
by changing color-register assignments. 


GRAPHICS 23 
FOR X «0 TO 39 
FOR 1=0 TO 3 
COLOR I 
PLOT 4"Х +1,0 
DRAWTO 4°X + 1,95 
NEXT I 
NEXT X 
А = PEER(?12) 
POKE 712,РЕЕК(710) 
POKE 710,PEER(709) 
PORE 709, PEEK(703) 
PORE 708, А 
GOTO 90 


SSSES45885 


100 
110 
120 
139 
140 
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color register can be used to put up to 
128 colors onto a single screen. This 
important capability will be discussed 
in part 4 of this series. 


Character Sets 

Graphics indirection is also pro- 
vided through the redefinable 
character set. A standard character 
set is provided in ROM (read-only 
memory), but there is no reason why 
this particular character set must be 
used. The user can create and display 
any character set desired. There are 
three steps necessary to use a rede- 
fined character set, First, the pro- 
grammer must define the character 
set. This is the most time-consuming 
step. Each character is displayed on 
the screen on an 8 by 8 grid, which is 
encoded in memory as ап &-byte 
table. Table 2 depicts the encoding ar- 
rangement, 

A full character set has 128 charac- 
ters in it, each with a normal and in- 
verse video incarnation, Such a 
character set needs 1024 bytes of 
space and must start on a 1 K-byte 
boundary. Character sets for BASIC 
modes 1 and 2 have only 64 distinct 
characters. These require only 512 
bytes and must start on a % K-byte 
boundary. The first 8 bytes define the 
zeroth character, the next 8 bytes 
define the first character, and so on. 
Each group of 8 bytes is termed a 
Character definition; the index that 
designates such a group (FIRST char- 
acter, FIFTH character, etc) is called 
the character name. Obviously, 
defining a new character set is a big 
job. Fortunately, there are software 
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IMAGE 


o ù 
9 0 
0 0 
01 
01 
D 1 
0 1 
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packages to make this job easier, 

Once the character set is defined 
and placed into RAM, the second step 
is to tell ANTIC (another custom in- 
tegrated circuit on the Atari 400/800) 
where it can find the character set. 
This is done by poking the page 
number of the beginning of the 
character table into hexadecimai loca- 
tion D409 (decimal 54281). The OS 
shadow location, the location nor- 
mally used, is called CHBAS and 
resides at hexadecimal 2F4 (decima! 
756). The third step in using character 
sets is to print the character wanted 
onto the screen, This can be done 
directly from BASIC with simple 
PRINTs or by writing numbers 
directly into the screen memory. 

A special capability of the system 
not supported in BASIC is the Four- 
color, character-set option. BASIC 
graphics modes 1 and 2 support five 
colors, but each character in these 
modes is really a two-color character: 
each one has а foreground color and a 
background color. The foreground 
color can be any of four single colors, 
but only one color at a time can be 
shown within a single character. This 
can be a serious hindrance when 
using character graphics. 

There are two other text modes 
designed especially for character 
graphics, ANTIC modes 4 and 5. 
Each character in these modes is only 
four pixels wide, but each pixel can 
have four colors (counting back- 
ground). The characters are defined 
like BASIC graphics mode 0 charac- 
ters, except that each pixel is twice as 
wide and has 2 bits assigned to it to 
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Table 2: Internal representation of a character in memory. One character needs 8 
| bytes to represent it. Although the standard character set is in ROM, the pointer to 

the beginning af the character set can be changed to point to other memory loca- 

tions, allowing the user to create a modified or completely new character set. 


‚б enjoy the problem-solving 
power of APL language 
on your Apple computer 


Solve engineering, scientific, or business problems easily--write finished applications software in 
a fraction of the time you'd take fo write similar programs in BASIC, FORTRAN, or COBOL. . . 
and do it all with your Apple® right at your desk. 


Test your language against APL 


To compare APLAV80's clear concise code with the language Rute тән usi 
Here are three common problems, 


take this short programming test. 


to solye Poa 


showing the APL/AVSU solution 


for each, Program your best effort for each problem in the language you use now. Мом compare the 


number ol lines and keystrokes needed to achieve & solution in your | 
Keep in mind the APL/V80 solution shown contains not an 


uage to Ihe APL solution, 
the compulation commands, but also 


every instruction needed to input required dala, as well as all the commands to print oul the results, 


Problem 1: 


Write à TRAD lo input a list of values (List A"), sort the list from lowest to highest values, 


then a 
APLAGO solution: 


ACA] 
Problem 2: 


the values in list A in ascending order. 


Solution in your present language: 


МШШ; Usual 


this lakes [иб loops and 15 to 
statements. 


Write a program to input a list of values (List "X") and compute the standard deviation for the 


list values. 
APLAV80 solution: 


Problem 3: 
Write à program which will 
occurences, in a string of characters c 
AP solution: 
11.471%7)6147-! 'zTEIXT)/TEXT-D 


APL is the most concise, powerful programming 


language available to develop computer solutions 
for scientific and business problems. Developed 
in the early 1960's, APL has been used to program 
large mainframe computers for years. Because APL 
has so many functions and operators built in, only 
i" large computers could run APL programs until 
1877. n 1977, we at Vanguard changed that by 
introducing APL/VBO™ , a version of APL for 280. 
based microcomputers. We've revised and extended 
this software now tn run on your Apple", | 

APLAVBO'" for Apples is easy to learn, quick 
to write. $ a language proven easier (0 nan 
in than BASIC, COBOL, FORTRAN, or even PASCAL. 
Because APL can apply a function to a whole array 
of data, when you store a list of values in an array, 
a single symbol in APLAV80 can do the work of an 
entire "DO" or "FOR" loop in other languages. This 
is programming power! | 
Concise code saves thinking time 

Compactness is part of the reason you can solve 
your ^» lems so much more quickly using APL/V80 
than by using other languages. With far fewer lines 
of code required, APLAVGO lets you develop functional 
software, and debug it, in about one-fifth the time 
you'd need to program your problem in other lan- 
guages. With APL/VBO, you can truly focus your 
attention on problem-solving, rather than having to 
worry $0 much about the details of coding a program 
lo compute your solution. 
Finished programs easier to understand 

Because APL/V80 programs are so much shorter 
than programs doing equivalert work in other tan- 
guages, APL/V80 programs are easier to read and 
undersiand, and they require less documentation. 
When you look at the APL/VBO solutions shown in 
Ihe box with our language comparison lest, don't 
let Ihe unusual symbols worry you. They may be 
unlamilàr té you now, but so were the commands 
in your present language until you learned them. . . 
and APL is far easier to learn, APL/V80 uses the 
соттоп mathematical practice of using a single 
symbol to represent a function, but there are 59 
many functions built inte APL there aren't enough 
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Solution in your present language: 
Clas (X= (4/2) eR} 42) 08% ро) *.5 М; This takes al least one loop and about 


Б Statements.) 


ears ка! spaces to a single space, with possible multiple 
TEXT. 


Solution in your present language: 


1 


common symbols to represent them all, So APL 
uses additional symbols to represent those functions 
which go beyond the familias malhematical operations, 
After you learn any language, you use as many ab- 


breviations as you can lo save hime АРІ /Ү80 lets 
you use "abbreviations" from your lirst efforts, saving 
memory space both in your head and in your Apple, 
Solve your problems faster p 

Whether you're an engineer, scientist, educator, 
or businessman, now you can solve problems faster 
than ever using your Apple computer, With APLA'O 
from Vanguard Systems Corporation, you can search 
for solutions in а fraction the lime you thought 


possible. APL/VGÜ makes your programs easier to 
understand, easier lo write, easier to explain to 
others, and easier to modify. 
A whole new world of convenience 

APL/V8O is more than a language. . .it's a whole 
new world of convenience for you and your Apple. 
Included with our APL кр are 6 new auxiliary 
n to make n Не easier. The pur 
rocessor provides 6502 memory access and 650 
processor calls so you can use routines stored in 
Apple system ROMs and 6502-dependent peripherals. 
An Input Stack Processor lets you stack inpul com: 
mands for later execution. Our Communications 
Processor, when combined with an appropriate modem, 
lets your Apple communicate with another computer. 
The Graphics Processor gives you full access to 
Apple's high resolution graphics. An APL File Pro- 
cessor s ou an indexed file system. Qur CP/M** 
Input File Processor lets you read any CP/M and 
use it with APL/V80. 
Hardware required 

APL/V8O for the Apple requires the following 
hardware for proper use з 48k Apple И or Apple 
ll+, one disk drive, а 2-80 SoftCard***, and either 
the Language Card***, or RamCard***, or other 
compatible 16k memory extension card 
To learn more, act now 

No matter how you use your Apple to salve prob- 
lems, АРЫЛАП" can help you sole them faster, 
with fewer errors. 11 you'd like to know morg, send 
us the coupon below. In the English language, we 
can hardly begin to tell you in n one page all the 
ways APL/V80 can help. Ah, if only we could write 
this in APLAVBO. itself. But send us the coupon, 
and we'll happily send you additional information 
(in English). 


Note. Specifications subject to change withoul notice. 
“Apple design, Apple 11, Apple i+, & Language 
Card are trademarks of tape Computer, Inc. 

**CP/M ва trademark of Digital Resear 

vesSoftCard and RamCard are trademarks ol Microsoft 
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Contact your local Apple dealer for a demonstration of APLAV80 and get your copy today. If you don't 
have а local dealer, use this coupon to order direct fram us now. Please rush the items ordered below. 
| understand all items are normally in stock and available for immediate shipment: 


С Software PLUS 2-80 SoltCard PLUS RamCard 


C) More information about APLAIBO for Apple 
C) APLAV80™ User's Manual - Enclosed is $30. 


О Complete APLAI8O - Apple Software Package О 


Enclosed is $500. Please send me an end. 
user license, object code disk, documentation 
manual, and special APL character generator, 
O Software PLUS Калага - Enclosed is $575. 
О e PLUS 2-80 SoltCard - Enclosed is 


Enclosed 15 my check ior $ 
OR Charge to. С MasterCharge O Visa 
Ship lo: Name 
Address 

City 


О As above with second Disk Drive - Enclosed 


Card # 
Signature 


Vanguard 
Cor 


Enclosed is $995 

Complete Hardware - Software system - APL/ 
У80 - Apple Software PLUS Apple 114 48k 
computer with APL character generation card 
already installed PLUS Apple Disk Orive, 
PLUS NEC 12" video screen PLUS SoflCard 
PLUS RamCard. Enclosed is $3195. 


is $3695. 
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INTRODUCTORY 
BOOKS 


Business System 
Buyers Guide 
by Adam Osborne end Staven Cook 


Purchasing a computer for any 
business i& à complex process, 
but this book will halp. Before 
уои buy any computer, read this 
book. You'll never make a batiar 
investment. 447-0, 57.95 0 


An Introduction to 
Microcomputers 

Volume 0: 

The Beginner's Book 

by Adam Osborne 

Here's the book to start with if 
you know nothing about micro- 
computers but wish to learn. Pro- 
vides the concepts you'll need to 


undarstand this technology. 
76-8. $4.85 О 


An Introduction to 
Microcomputers 

Volume |: Basic Concepts 
by Adam Osborne 


The world's best selling textbook 
on microcomputers uses con- 
cepts that are common to all 
microprocessor systems. Shows 
what a microcomputer can do, 
and how it does what it does. 
This edition is ihe mast com- 
prehensive and up-to-date in- 
troduction to microprocessor 


pyama available anywhere. 
12.090 


Running Wild-The Next 
Industrial Revolution 
by Adam Osborne 


An insider's look at the micro- 
electronics revolution. Will the 
coming years prove to be a 
dream or à nightmare? Running 
Wild tells the story. #28-4, 53.95 D 


GUIDES 


Apple Il User's Guide 

by Lon Poole. Martin McNiff and 
Steven Cook 

Complements your Apple Il 
owners manual. Our guide will 
tell you more about your Apple 11 
or Apple И plus computer than 
any other single source, This 
Quide is à complete BASIC 
programming tool. It covers all 
the special features of the Apple 
computer. 146-2. $15.00 0 


PET/CBM ™ Personal 
Computer Guide 

by Adam Osbome and 

Carroll Donahue 

A step-by-step guide which takes 
vou from the "on" switch to as- 
sembly language subroutines for 
your Commodore system. It's a 
BASIC tutorial and covers many 


recent CBM products. 
6551, $35 00 0 


Check the Osborne Books You 


PROGRAMMING 
Р BOOKS 


% псе and Engineering 


BASIC Programs 

ed. by John Heilborn 

An important collection of the 
most valuable programs for 
scientists and engineers. Easily 
used on most popular micro- 
computers. 053-2, $15.09 D 


Some Common BASIC 
Programs 


by Lon Poole and Mary Borchers 


76 well designed and brilliantly 
documented programs that solve 
a variety of problems in statistics, 
finance, and math. 


Generalized BASIC 
Edition 806-3. $14.90 0 


PET/CBM "Edition 
840-3, $14.99 0 
ew 


TRS-80 ™ Level Il Edition 
154-3, $14.89 СІ 
ev 


Atari " Edition 
853-5, $14 99 D) 


All 76 programs ready to run on: 


TM | К 
РЕТ/СВМ Порру 4 si T 


PET/CBM ™ cassette 


a25-x. $15000 


TRS-80 "Level 11 cassette 
a32-2. $15 00 0 


Practical BASIC Programs 
Here are 40 useful and fully doc- 
umented programs designed to 
run on most microcomputers. 

Especially useful in small busi- 
ness and household applications. 


"MN BASIC) «38-1. $15.00 0 


PM М User Guide 
by Thom Hogan 


The most complete and up-to- 
date CP/M book you can find. It 
will make your first use of CP/M 
easy. If you already own CP/M, 1 


will help you modify your system. 
#44-65, $12.98. 0 


"A 


CBASIC "User's Guide 


by Adam Osborne, Gordon Eubanks 
and Martin Мом 


Co-authored by Gordon Eu- 
banks, the creator of CBASIC, 
this is more than a self-teaching 
textbook, it is the dafinitive rat- 


erance of the CBASIC language. 
081-8. 


15.00 0 


BUSINESS 
BOOKS 


by Lon Poole and co-authors 


Osborne's three business sys- 
tems are renowned for excel- 
lance in design and documenta- 
tion. Our books explain in de- 
тай how 10 use the programs. 
They contain complete program 
listings, supporting technical 
documentation, and specific in- 
formation on changing and 
installing the programs. 


Payroll 
with Cost Accounting 
s22-5. $20.00 C] 


Accounts Payable and 


Accounts Receivable 
#233. $20.00 0 


General Ledger 
424-1, $20.00 0 


ASSEMBLY 
LANGUAGE 
PROGRAM 
SERIES 


by Lence Leventhal and co-authors 


You needn't know anything 
about assembly language to use 
ihesa books. Each one is а 
straightforward, self-teaching 
textbook that is both precise and 


pd to understand. 


68000 ........... 462-4, $16.00 ГІ 
6809 ,........... 67. 31599 C 
6502 ............ #27-8, $16 899 CI 


£80 ............. rm, SEO 
Z8000 ....... 
6800 ............ RS ес 
B080A/8085 .... mo, s590 


The 8086 Book 

by Визза! Rector and George Alexy 
Part assembly language text and 
pari hardware reference, this 
book covers all of the 8086's 


most important features. 
e2$-2, $16.99 O 


INTERFACE 


Interfacing to S-100 (IEEE 
696) Microcomputers 

by Sol Libes and Mark Garetz 

Describes the 5-100 Bus with 
unmatched precision. Covers 
mechanical and electrical design, 
logica! and electrical relation- 
ships, bus interconnections, and 
much more. #37-3. $15.00 0 


Circle 285 on Inquiry card. 


=+. Ма О 


— 
_ 


РЕТ and the IEEE 488 Bus 
(GPIB) 

by E. Fishar and C.W. Jensen 
Provides chapters on all aspects 
of the General Purpose Interface 
Bus. Includes lines, signals, 


specifications, and much more. 
831-4, $15.80 O 


Microprocessors for 
Measurement and Control 
by О.М. Auslander and P. Sagues 
Learn to design mechanical and 
procesa equipment using micro- 
processor based "real-time" com- 
puter systems. This book allows 
readers (even those unfamiliar 
with machine or assembly lan- 


guage) to Initiate projects. 
457-8, $15990 


MICRO- 
ELECTRONIC 
REFERENCES 


Osborne 4 & 8 Bit 
Microprocessor 
Handbook 

by Adam Osborne and Gerry Kane 


The one source for complete, 
objective and accurate informa- 


tion on 4 and 8 bit microproces- 
sors. This book describes wirtu- 
ally avery 4 and B bit micropro- 
cessor on the market today and 
allows you to evaluate any de- 


місе of combination о! devices. 
s42-X, $12.85 C 


Osborne 16-Bit 
Microprocessor Handbook 
by Gerry Kane and Adam Osborne 
A total reference book on 
virtually every 16-Blt micropro- 
cessor, this book permits objec- 
tive evaluation and comparison 
of these new devices. 

043-6, $18.85 О 


An Introduction to 
Microcomputers: 

Volume 3 - Some Real 
Support Devices 

by Garry Kane and Adam Osbome 
Available with or withoul ring 
binder or updates. Each device 
is described in detail, including 
an analysis of the best uses for 


that device. Book- 818-7, $15000 
Binder = 019-5, £6.99 C] 
Six мшаз - ІНЕ, $2500 0 


HANDBOOKS 


68000 Microprocessor 
Handbook 

by Gerry Kane 

This handbook offers more in- 
formation &bout the 68000 than 


the manufacturer's data sheets. 
841-1, $6.90 0 


CRT Controller Handbook 

by Gerry Kane 

Describes five devices in ihe 

same thorough detail you'll find 

in Volume 3. Contains 13 tables 

and 149 separate illustrations. 
046-4, $56.99 


8089 МО Processor 
Handbook 
by Adam Osborne 


A completa presantation of the 
8089. The 8289 Bus Arbiter is 
also described with tha same 
careful attention to dasign and 


application. 
1239-Х. $5.99 D 
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ORDER FORM 
Book Title, Book #, Price 


Osborne/ McGraw-Hill 


Nama 
Address 
City/State/Zip 


Dept. 820 
630 Bancroft Way, Berkeley, CA 94710 


Call Toll Free: 800-227-2895 
in California (415) 548-2805 


in 


Plus: О .75/ttem 4th class 0 $1.50/item UPS О $2.50/itam Air Mail 0 $10.00/item Overseas 


Total nmouni enclosed $ 


Card # 


(California residents add applicable tax.) 
or charge my О Visa 0 Mastercharge 


Exp. Cate 
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[Examples of total prices paid by our | 


| NN d our fee) are: 
pret 10MEG $12,046 
| Altos 8000-02 2,810 
| Altos 8000-10 6,395 
| Altos 8000-15 4,600 | 
| Archive Model 1 4,798 
| Calif. Comp. 64K 1 MEG 4,414 
| Compustar Model 30 3,820 
| Cromemco System3 5,990 
| Ithaca System 2А 2,790 
| NECPC8001A 1,010 | 
| North Star HRZ2 DD64K 2,875 
| North Star HRZ2 QD64K 3,150 
| rin System 1 2,948 
| ADDS View Point 555 
| Televideo910 675 | 
‘Televideo 920C 720 
лиманы 945 | 
| Мото М. 26 3.850 
| Anadex 9500/9501 1,260 | 


C. itoh Starwriter 125 CPS Serial 1,450 | | 
| С. Кон Starwriter125 CPS Par. 1,400) 
| C. itoh Starwriter 140 CPS Serial 1 800 | 


ICentronics 737 710 | 
Diablo630/RO 1,945 
Malibu 165 1,895 
NEC5510 2.375 
Qume5/45RO 2 465 
TI810 Basic 1,302 
| ү 
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ғ Тһе he Purchasing agent” | 
1635 School Street, Suite 101 | 
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specify the color register used. Unlike 
ANTIC modes 6 and 7 (BASIC modes 
1 and 2), color-register selection is not 
made by the character-name byte, 
but instead by the defined character 
set. Each byte in the character table is 
broken into four bit pairs, each of 
which selects the color for a pixel. 
(This is why there are only four 
horizontal pixels per character.) The 
highest bit (D7) of the character-name 
byte modifies the color register used. 
Color-register selection is made ac- 
cording to table 3. 

Using these text modes, multicol- 
ored graphics characters can be put 
onto the screen. 

Another interesting ANTIC char- 
acter mode is the lowercase- 
descenders mode (ANTIC mode 3). 
This mode displays ten scan lines per 
mode line, but since characters use 


Bit Pair In 
Character 
Definition 


00 СО ВАК 


only 8 bytes vertically, the lower two 
scan lines are normally left empty. If 
a character in the last quarter of the 
character set is displayed, the top two 
scan lines of the character will be left 
empty, The data that should have 
been displayed there will be shown on 
the bottom two lines (see figure 1). 
This allows the user to create lower- 
case characters with descenders. 


Modified Character Sets 

Many interesting and useful ap- 
plication possibilities spring from 
character-set indirection. The ob- 
vious application is the modified 
font. A different font can give a pro- 
gtam a unique appearance. It is possi- 
ble to have Greek, Cyrillic, or other 
special character sets. Going one step 
further, graphics fonts can be created. 
The Energy Czar computer program 


Color 
Register Selected 
= = 


COLBAK 
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Table 3: Use of color registers in character definition during ANTIC graphics modes 


4 and 5, See the text for details. 
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Photo 1: A bar chart made using character graphics. Even though each character is eight 
pixels wide, the horizontal bars can be any number of pixels wide by using redefined 
characters representing bars of varying width. 
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UVEON proudly announces 
OPTIMUM.” OPTIMUM is an easy to 
use, total concept data management 
possa for CP/M* and MP/M " systems. 
reaking through traditional DMS 

| barriers, OPTIMUM provides large scale 
data management capability to broaden 

| your computer horizons. Developed for 
individual computer users and applica- 

| tions builders, OPTIMUM supports 

| user-defined forms and files, dictionaries, 
powerful reporting, storage efficiency. 
speed and unique cross-referencing. 
Everything you want in data management 

is now complete in one system. 


USER-DEFINED 
FORMS AND FILES 

| With OPTIMUM, implementing an 

| application is simple. The user defines 
screen forms to fit the data and describes 
how the data is to be stored. Once this is 
complete, data entry may begin. Input 
editing. validation and cross-referencing 
during data entry extend OPTIMUM 
range. If the need exists, OPTIMUM can 
handle complex or multiple screen forms 
for the same file. Screen forms may be 
modified and expanded as needed. 

DICTIONARIES 

OPTIMUM maintains a dictionary of 
terms for each file. This dictionary 
contains information on each data 
element in the file and describes 
operations to be performed. Alterations 
and additions to the dictionary may be 
made as required. 


UVEON 


The Future in Software. | 


Кан {= 


MICRO-ENGLISH ” REPORTING 
OPTIMUM Micro-ENGLISH lets the 
user request standard ot custom reports 
from the OPTIMUM files. Sophisticated 
quse an sorting capability give 
Micro-ENGLISH all the power of a large | 
scale interactive inquiry processor. A 
dictionary based vocabulary keeps the 
user interface simple. 


OPTIMUM STORAGE 
EFFICIENCY AND SPEED 
OPTIMUM stores all information in a 
compact variable-length format. 
OPTIMUM files are designed for 
interactive speed: a single file item may 
be retrieved from among hundreds in 
an instant. 
OPTIMUM DATA 

CROSS-REFERENCING 
A unique feature of the OPTIMUM 
system allows a user to cross-reference 
data elements. Once information is 
entered, it may be retrieved using key 
words in the data. 


From simple applications to complex 
systems, OPTIMUM manages it all. 
Broaden your horizons using the total 
concept data management system with 
the power of such industry forerunners as 
Prime Information, Honeywell Ultimate 
and Microdata Reality. Call or write 
UVEON today for more information on 
| ‚ 1-800-525-1637. 
кейін: за асасын UVEON Computer Systems. Inc. 


C['/M and ЛАРА age ord ark ut gea Resecars h lex 
OFTIMI IM and Micro ENGLISH are trademarks id LIVEON 899 Logan Street 
Computer ЗУ УПА. [т Ое nver, Colorado 80203 


Photo 2: Two views of a war-game map made totally from character graphics. The 
map is several times larger than the video display, and a player can use a joystick to 
view different parts of the map. Even though character-sized graphics are used, the 
scrolling appears to be smooth due to some advanced Atari display techniques. 


(sold by Atari) uses a redefined 
character set for bar graphs. A 
character occupies eight pixels. This 
means that bar charts implemented 
with standard characters have a 
resolution of eight pixels, a rather 
poor resolution. Energy Czar uses a 
special character set in which some of 
the less useful text symbols (amper- 
sands, pound signs, etc) have been 
replaced with special bar-chart 
characters. One character is а one- 
pixel bar, another is a two-pixel bar, 
and so on to the full eight-pixel bar. 
The program can thus draw detailed 
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bar charts with resolution of a single 
pixel, Photo 1 shows a typical display 
from this program. The mix of text 
with map graphics is only apparent; 
the entire display is constructed with 
characters. 

In many applications, character 
sets can be created that show special 
images. For example, by defining a 
terrain graphics character set with 
river characters, forest characters, 
mountain characters, and so forth, it 
is possible to make a terrain map of 
any country, With imagination, a ter- 
rain map of a different planet can just 
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With our exclusive SpeedProgramming ™ Package 


Do you ever wish that you hud moie good people like yoursell when pou really have io 
produce! Pascal/MT** ancdibe SpeedFrogramming "Package makes youtce! like you have 
an army of workers who know psi what io do. With all of the took we provide you for 
wilting. checking. compiling, debugging and documenting your program yog are able (o 
produce working programs іп an amazingly shon time. Wilh. Pascale MI and 

logramening "* you wil never feel short-handed again! 

Pascal ‘MT+* isa roral programming учет incloding our naive machine code compiler, 
linker, Pacal-leve! debugger, disavsembler, run-time subroutine library and thy exclusmve 
SpcedProgamming * Package. Lied by thousand of companies wor Кізгіде, our cunlomers 
have told us that the Pascal/MTe* sitem, with its built-in meni-ssembler and language 
extension, all but eliminates the need (оғ any assembly language programming. The 
efficient machine code produced by the ISO Standard Paxcal/MT** compiler combened 
wih our eulemions (о Ihe Pascal language for bivIyae manipulation, ІРО port handling, 
business замес. hardware floating point support along with our excluxive метит 
procedure: allow consiruction of program ranging Пот ROM based controller: and 
Operating tyitems Ia extenuve data base applications 
The Pascal/MT* System: 

Compiler: Generate, ROMable Naive Code 
ә Готріее 150) Standard (зы perse of jemen А Wath) 
® Powerlul Esterna Include: 

в Modulis Compilabon 

в Direct production of binary relocatable module 

* Dynamic strings 


« Chaning 

а Powerlul Overlay sytem 

в Addes anu Size returning functions 

a Bit manipuluion (test, set, chear, shafts) 

а Byte manipulation (high, low, swap) 

ж imbedded assembly language 

* Басу linkage ю external assembly language 
е Full NCW and DISPOSE procedures 

ә Direct access jo ИО porti 

è Fait flowing pom, both aitwae and AMD 9511 
е Accurme 18 digi! BCD (lined paint, 14,4) 

в Include (Шел 

ы Hex неса numbers 

# And mare. 


Linke 
® Combine relocatable modules into executable files 
s Can generate Flex format for use with PROM programming 


егесіне Symbol Debugger 

a Variable display 

a High-level Шел гейт by precedurezfunction name 
т Trxcingzésingle мер by Pascal suatement 

а Procedine/fundign entry and cxi trace available 


FOR: 8080/8085/ 780/8086/68000 


Dreri milar 

ж Combing a relocatable module with its lacing file to podre irmerleaved Раса! and 
apprazimaite assembly language cade. 

The SpeedProgramming Package '” 

The 5peedProg amming Package із an integrated set of took which allows you 16 create 
Pascal/NIT«* prograrm, check them for correct syma and undelined identifiers, аткып 
therm 16 display flaw of control, and do this all within the editing ervironmer before you 
ever Invoke the compiler. Programmers like SpecdPrbgramming because 4 frees them from 
Ihe rime comuming chore of repeated сағат то correct simple syntactic and typing 
ators, Managers find that SpeedProgiamming improves producthity, thereby reducing 
developmen coms. SpeedProgramming combined with our feid bested Раат» 
package gaei youacomlortable, powerful interactive programming enya onmentin which 
10 create your professional quality sofware. Your produch demand production quality 
tools. Себет Расад МТ ее with SpeedProgramming today! 

Screen Editor 

e User configurable 

® Standard random cursor. moremen, Не secen, search and replace. inseri, delete, 
exchange, etc. 

a Suuaured Language editing features such a automatic indent, line adpmiment, reading 
from and writing to a file, block text insertion and duplicabion. 

e Requires: 24 X ВО CRT jor largest}. ASCI Keyboard (7 bit data), random cursor addrening. 

[meracie Syntax Scanner 

= Finds intak errors in bet being edited 

* [nies SPEED. puts cursor м ETOC, prints eros (елі 


Varlable Checker 

+ Catches undefined and msy-pelled variabim before the compiler & invoked 
(On-Line Kelormgter 

в Бемліу programs in second 

е Clearly thaw structure and progam flaw 

Source Code Management Tools 

* Automa Modification Log and Backup utility program 
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computers, you 
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the Сап Helmers 


Computer i piled 
and frst ec of Byte Magazine Here 
and first Byte Magazine. Here 

ts valuable information in e per ard 
prepared format about small com 

puters, software. peripherals, trends in 
the industry and new ideas. We accept 


many 


experts. For example, the 
current issue covers: A Volce In The 
Witderness: Some first reactions to 
experiments with voice-aidad inter- 
active programs. 

Subscribe today. Mail the coupon with 
your check for $200 for the next 12 
monthly sues. Sample issues at 

$25 per copy, applicable to a full 

years subscription. 


NH 03458 
(603) 924-6048 


С Endosed is my $200 check or 
money order for the next 12 issues 
of the Personal Letter. 

С Endosed is my $25 or money 
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to subscription price. 
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as easily be done. When doing this, it 
is best to define five to eight 
characters for each terrain type. Each 
variation of a single type should be 
positioned slightly differently in the 
character pixel. By mixing the dif- 
ferent characters together, it is possi- 
ble to avoid the monotonous look 
characteristic of primitive character 
graphics. Most people won't realize 
that the resulting map uses character 
graphics until they study the map 
closely. Photo 2 shows two views of a 
terrain map created with character- 
set graphics. 

You could create an electronics 
character set with transistor charac- 
ters, diode characters, wire charac- 
ters, and so forth to produce an elec- 
tronics schematics program. Or you 
could create an architectural 
character set with doorway charac- 
ters, wall characters, corner charac- 
ters, and so on to make an architec- 
tural blueprint program. 

Characters can be turned upside 
down by POKEing a 4 into decimal 
location 755. One possible applica- 


«— — CHARACTER 
AS STORED 


CHARACTER 
IN FIRST THREE-QUARTERS 
OF CHARACTER SET 


ІН MEMORY ——e 


tion of this feature might be for 
displaying playing cards (as in a 
blackjack game). The upper На! of 
the card can be shown right-side up: 
with a display-list interrupt, the 
characters can be turned upside down 
for the lower half of the card, This 
feature might also be useful in 
displaying images with mirror reflec- 
tions (reflection pools, lakes, etc). 
Even more exciting possibilities 
spring to mind when it is realized that 
it is practical to change character sets 
while the program is running. А 
character set costs either 512 bytes or 
1024 bytes; in either case, it is inex- 
pensive to keep multiple character 
sets in memory and flip between them 
during program execution, There are 
three time regimes for such character- 
set multiplexing: human slow (more 
than 1 second), human fast (1/60 sec- 
ond to 1 second), and machine fast 
(faster than 1/60 second). 
Human-slow character-set multi- 
plexing is useful for change of scenery 
work. For example, a space-travel 
program might use one graphics 


THESE TWO ROWS 
ARE KEPT BLANK 


THESE 3х ROWS ARE 
| COPIED FROM THE 
BOTTOM SIX AOWA OF 
THE STORED IMAGE 


THESE TWO ROWS ARE 
COPIED FROM THE TOP 
TWO ROWS OF THE 
STORED IMAGE 


CHARACTER 
IM LAST QUARTER 
OF CHARACTER SET 


Figure i: Lowercase descenders in ANTIC mode 3. Using the method shown hare, the 


representation is an 8 by 8 matrix. 


Atari 400/800 can display characters in an 8 by I0 matrix, even though their internal 
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character set for one planet, another 
set for space, and a third set for 
another planet. As the traveler 
changes locations, the program 
changes the character set to give ex- 
otic new scenery. An adventure-type 
program might change character sets 
as the player changes locales. 
Human-fast character-set multi- 
plexing is primarily of value for 
animation. This сап be done in two 
ways: changing characters within a 
single character set, and changing 
whole character sets, The Space In- 
vaders game on the Atari 400/800 
uses the former technique. The in- 
vaders are actually characters. By 
rapidly changing the characters, the 
programmer was able to animate 
them, This was easy because there are 
only six different monsters, each with 
four different incarnations. High- 
speed cyclic animation of an entire 
screen is possible by setting up a 
number of character sets, drawing the 
screen image, and then cycling 
through the character sets. [f each 
character has a slightly different in- 


carnation in each of the character 
sets, that character will go through an 
animated sequence as the character 
sets are changed. In this way, a screen 
full of objects could be made to 
cyclically move with a simple loop. 
Once the character-set data are in 
place and the screen has been drawn, 
the code to animate the screen would 
be this simple: 


1000 ЕОК1=1 TO 10 

1010 POKE 756, CHARBASE(D 
1020 NEXTI 

1030 GOTO 1000 


Computer-fast character-set ani- 
mation is used to put multiple charac- 
ter sets onto a single screen. This 
makes use of the display-list interrupt 
capability of the computer. This topic 
will be addressed further in a later ar- 
ticle in this series. 

The use of character sets for 
graphics and animation has many ad- 
vantages and some limitations, The 
biggest advantage is that it costs little 
RAM to produce detailed displays. A 


graphics display using BASIC mode 2 
characters (such as the ones in photo 
2) can give as much detail and one 
more color than a BASIC mode 7 
display. Yet, the character image will 
cost 200 bytes, while the map image 
will cost 4000 bytes, The RAM cost 
for multiple character sets is only 512 
bytes per set, so it is inexpensive to 
have multiple character sets. Screen 
manipulations with character graph- 
ics are much faster because you have 
less data to manipulate. However, 
character graphics are not as flexible 
as map graphics. You cannot put 
anything you want anywhere on the 
screen, This limitation precludes the 
use of character graphics in some ap- 
plications. However, many graphics 
applications remain for which the 
program need display only a limited 
number of predefined shapes in fixed 
locations. ln these cases, character 
graphics provide great utility. 8 


This article appears in slightly different form 
in De Re Atari, published by Atari, Inc, and is 
reproduced with its express permission. 
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•А5-232-С port (50-19.2K baud) 

soltware/hardware selectable 
eCentronics printer port &bit 
econnects to keyboard or E. |. 
echain up to 16 units 
«use with E.I. for 2nd printer 
eincludes terminal software 
eonly $179.95 complete 


ALL INTERFACES ARE RADIO SHACK 
HARDWARE ANO SOFTWARE СОМ. 
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FOR THE TRS-80 


Featured im March "81 BY TE 
* disk controller (4 drives) 
* hardware dala separator 
e includes 16K of RAM 

provision lor additional 15K 

* buffered TRS-bus connector 
« real-time clock 
s printer port (optional) 
ASSEMBLED & TESTED 


with 16K of RAM .... $329.95 
Centronics Printer 


Port add ........ $ 50.00 

with 32K RAM add.. $ 50.00 
DISK-80 pc board..... $ 48.00 
Printer/Power Supply 

pcboard. ......... 16.00 


Complete Kit with 16K 
RAM and Printer Port $275.00 
Dealer inquires invited. 
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CHATTERBOX. 


Featured in Aug. '80 BYTE 
«300 baud originate modem 
Centronics printer port B-bit 
s RS-232-C port (50-19.2K baud) 
«connects to keyboard or E. f. 
ereceived data automatically 
routed 1o printer ports 
*Includes terminal software 
sonly $279.95 complete 


Call 1-800-645-3479, им N.Y. 1-515-374-5793 
or write: The MicroMint Inc. 
917 Midway 
Woodmere, NY 11598 
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OMNI is pleased to bring you a reversible 
5144" mini diskette...fhe FLIP/FLOPPY DISK. 
Now you can record on both sides for twice , 
| the storage capacity of a single sided 
| disk. And you'll be able to do it far 
more economically, too! 
Each OMNI FLIPIFLOPPY DISK incorporates 
all of the quality features you'd expect 
from the very best single sided disk. 


e Two recording surfaces 
« Two sets of WRITE ENABLE notches 
| • Two index holes 
| + Reinforced HUB RINGS 
| Certified error-free operation at 
more than twice the error threshold 
of disk drives 
» Over 12 million rated passes without 
disk related errors or significant wear, 
| for extra long life operation |! NTE dt е ) DUCT e *DV ЕІ ) 
| Available їп Soft or Hard sector — a dico psa ФЕРЕР 
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« Compatible with most 514" disk drives 


Order the OMNI FLIPIFLOPPY DISK at this 


including APPLE, TRS-80, PET, OHIO special introductory price: 
SCIENTIFIC, ZENITH, NORTH STAR, and 
many more. Five Pack...521.00 
| 1 Equivalent to ten single-sided disks. 
OMNI Resources 
| 4 Oak Pond Avenue * Millbury, MA 01527 « 617-799-0197 Ten P ack....$40.00 
Equivalent to twenty single-sided disks. 
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‚| _ Теп Pock(s) & $40.00 each = $ 
| —— Library Case(s) & $3.00 еасћ= $ ме 
| Shipping and handling $ 4.50 City 
rm 5 State др 
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| О VISA/BankAmericard Massachusetts residents add 5% sales tax 
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Copyright « 1984 by OMNI Resources 
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Atari's. Telelink I 


Glen Flint 
14219 Pierce РІ #41 
Omaha NE 68144 


Telelink I is a program cartridge for the Atari 400 or 
BOO personal-computer system that lets you access data 
bases, electronic mail, and other services offered by in- 
formation utilities such as. The Source and Compuserve, 
You must have the Atari 850 interface module and an 
Atari 830 modem, or the equivalent, to use Telelink I. 
One of Atari's printers, Atari 820, Atari 822, or Atari 
825, may be used. 

Telelink I comes with a well-prepared five-page 
manual explaining the use of the cartridge. Following a 
general introduction, the manual explains how to hook 
up the modem, telephone, and printers. It also describes 
some of the options for controlling the printers, the width 
of the screen, and the word or the character mode (which 
will be explained later). There are lists of what will be 
transmitted by each of the keys on the keyboard. Some 


Language 
4502 assembly language 


Computer 

Alan 400 or 800 computer 
with an Atari 650 Interface 
module and an Atari 830 
modem for equivalent) 


ype 
Communications utility 


Manufacturer 
Atari Inc 

1346 Bordeaux Dr 
Documentation 

5 pages, 64% by 11 inches 


Sunnyvale CA 94086 
(800) 538-8547; in California 
(800) 672-1404 


Audlence 

Individuals wishing to use 
information ulilities and 
timesharing networks 


Price 
$19.95 
Format 


Computer program cartridge 
(read-only memory) 


BG October 1961 © BYTE Publications Inc 


special control-character combinations send  ASCII 
(American Standard Code for Information Interchange) 
Characters not available on the Atari 400 and 800 key- 
boards. (For example, a Control-[ sends a [.) A list of de- 
finitions of several data-communications terms is also in- 
cluded. Finally, the manual lists the ASCII character set 
with the decimal and hexadecimal values of each charac- 
ter, The meanings of the ASCII control characters are 
also given. 

An offer to sign up with Compuserve and receive one 
hour of free time on Micronet is included when you buy 
Telelink I. Micronet has several services that may be 
of interest to the Atari user: one is the monthly Atari 
newsletter. Another service is a CB (citizen's band) radio 
simulator. Users can enter the CB simulator and talk with 
computer users across the country. 


Control Features 

Pressing Control-8 changes the width of the screen 
from 38 characters to 40 characters. Control-0 toggles be- 
tween word mode and character mode. The character 
mode splits words at the edge of the screen; the word 
mode, which moves a word to the next line rather than 
splitting it, improves the readability of the text on the 
screen. This is also known as word wrap. 

Atari's printers can be used with Telelink ] to provide 
hard copy of a terminal] session. Telelink I reserves a 
1.5 K-byte buffer for the printer. This buffer can be 
printed automatically or under direct user control with 
the Select key, In the automatic mode, 1 K bytes of data 
are collected in the buffer, then an ASCII ХОЕЕ is trans- 
mitted to the sender. (ХОРЕ is an ASCII control character 
meaning "stop sending data.") At this point, Telelink I 
stops looking for data from the modem and begins print- 
ing the information stored in the buffer, When the buffer 
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"And in conclusion, 
Ж only use 
my exceptional powers 
for the good of mankind? 


“That's a vow all we Vector 3005s make. And it's not one 
we make lightly. 

"After all, being the only product on the market with 
a Vector 3 terminal, a 5%" floppy, and a 5%" Winchester 
rigid disk drive that provides 5 megabytes of storage 
is quite a responsibility. It used to take 20 floppies to give 
you that kind of capacity. 

"Our powers don't stop there, however. Each 3005 also 
comes with a 32-bit error-correcting code — the first time 
sophisticated IBM-style technology has been available 
on a small business system. This lets us detect and correct 
errors, and almost completely eliminates data loss on 
disks due to dirt, wear, or damage. 

"All this makes us pretty awesome, all right. But there's 
more. When coupled with Vector's MEMORITE ШІ and 
EXECUPLAN software packages, we give you a 30,000 
word dictionary, the ability to create your own phrase 
library, a teaching manual right on the screen, pass word 
security, plus a host of other word processing capabili- 
ties as well as financial planning, forecasting and 
basic accounting. 

"And we're reliable. Our powers won't diminish, our abili- 
ties won't fade, and dedication to mankind won't weaken. 

"For more information and your nearest dealer, call 
Vector at 800-423-5857. In California, call 800-382-3367 
Or write to them at 31364 Via Colinas, Westlake Village, 
CA 91362. 

“Thank you all for coming today. And | hope we'll have 
the chance to do business together in the future’ 
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“COMPUTER SYSTE 
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Now—A four station, bum ба T 
hard disk business computer "роет. газе easy-to- 
with letter quality printer, г now offers on-site. 
terminals and get-rolling .. 77:4 о 
software for less 75s ooo with 
than $15 а дау." 5m one t four stations as 
access, 10 MByte Winchester 


*Price approximate and in 817.000 | isk i | 
кенне Бей ла ылги: ШЕ ны аас келіп қанда андышкан Бао ни hard disk is capable of storing a 
RINT па. кийиши. Ga en nere 3,000 page load. 


Our get rolling business soft- 
ware package includes multi-user 
systems software, Wordstar™ for 
word processing and Microplan " 
for business analysis. And when 
you need more, your local Altos 
representative can route you 
through to hundreds of other 
business and accounting pro- 
grams, to meet virtually any 
requirement. Plus Altos also lets 
you communicate with other 
computers, mainframes, and 
even allows networking. 
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Get on the right track! Join 
thousands of professionals, insti- 
tutions and businesses who rely 
on Altos computer systems. Call 
our toll free number or write 
today for the Altos sales and 
service depot nearest you. 

All aboard! 


Packed with 
fresh ideas 
for business 


COMPUTER SYSTEMS 
2360 Bering Drive 
San Jose, California 95131 


800-538-7872 


(In Calif. 800-662-6265) 


Wordstar |$ à trademark of MicroPro International Corp. 
Microguan is a trademark of Chang Laboratories, Inc, 
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from the best 


GREAT PRICES, GREAT SERVICE, GUARANTEED 
j COMPUTERS, PRINTERS, TERMINALS 3 4 A929 


800 ^ 


Apple Computers 

Disk drives, accesscrias 
soflware, graphics tablets. 
CALL FOR BEST PRICES 


Call us for great prices: 
Altos, Atari, NEC, 
Zenith and other 
computers p 
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PACKARO 
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Whather you want Ihe greal 
computer ога wide selection af 
computer calculators-wa have them 


HP-85 - Retail $3250 


Е МХ 100 & 
ane MX 80 F/T 
MONITORS y The new 136 
BMC & NEC Green Screen column Epson 
NOW IN STOCK printer with graphics and ihe 


Friclion/tractor MX 80 are in 
stock. WE HAVE THE GRAPHIC 
PACKAGE FOR MX 80 call. 
SILENTYPE PRINTER 
ONLY $284.00 
се 199 


Ре косо 
v b ET 


SeN 
We have Ihe CORVUS 
systems lo hook up several 
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is empty, Telelink I transmits an XON to the sender, 
(XON is an ASCII control character meaning "start send- 
ing data.") Once the buffer has been filled, this process із 
repeated. All this is automatic and is handy for copying 
information to the printer when no user interaction is re- 
quired, 

In the nonautomatic mode, data is received until 1K 
bytes of data have been stored in the buffer. At this 
point, the keyboard begins to make a clicking noise, sig- 
naling that the buffer is nearly full, The user must do 
whatever is required by the communications protocol 
currently in use to stop the transmission of data. (Due to 
the serial data transmission on the Atari 400 and 800 pe- 
ripheral bus, the Atari 850 interface module cannot 
share the bus with any other peripheral device, including 
the printer.) To print data, the Atari 850 must not be at- 
tempting to transmit or receive data. Telelink I causes the 
Atari 850 interface to cease monitoring the communica- 
tion link for incoming data while printing the contents of 
the buffer. If the transfer of data is not stopped, the data 
that was received during printing will be lost. 

Once the transfer has been stopped, the Select key may 
be pressed, and the contents of the buffer will be printed. 
When the contents of the buffer have been printed, the 
user should send the character(s) required to resume 
transmission of data. Another buffer will be filled and 
can be printed by repeating the procedure. 

The options provide means to configure Telelink I to 
your needs. Pressing System Reset will set all of the op- 
tions back to their default values. Although the auto- 
matic printer feature would be convenient, the two net- 
works 1 tried, Compuserve (through Tymnet) and HDR 
Systems Inc (in Omaha, Nebraska), didn't respond to the 
XON and XOFF control characters. The nonautomatic 
mode will have to be used in cases where the host com- 
puter does not recognize XON and XOFF. 

When an option is changed, the change is printed on 
the screen. Perhaps it would have been more helpful to 
reserve one line of the screen to show ail the status infor- 
mation continuously, This would make it easy to deter- 
mine exactly what mode the printer is in at any time, 
Another helpful feature Atari could have added is the 
ability to select local echo of keyboard input, rather than 
depending on the host computer to send back each char- 
acter it receives. 


Conclusions 

eThe Telelink I cartridge provides an easy way to turn 
your Atari 400 or 800 computer into a terminal for dial- 
ing into information utilities and timesharing networks 
such as The Source and Compuserve, 

eThe ргіпіег-сопіго] features make the cartridge 
valuable for an Atari system with a printer. The ability to 
get a hard copy of a terminal session is a definite plus. 
eFor an Atari system without a printer, the decision may 
be harder. À simple program to emulate a terminal using 
GET and PUT (in Atari BASIC) was given in the Febru- 
ary 1981 Compute. The word mode is a nice feature and 
probably makes the cartridge worth the extra expense.8 
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Local-Area Networks 
Possibilities for Personal Computers 


Today's technical press is filled 
with announcements of "local-area 
network" products and "personal 
computers." New technologies from 
billion-dollar corporations are being 
rivaled by products from smail firms, 
in a field no more than a few years 
old. This article provides an overview 
of local-area networks and how they 
relate to personal computers. 

Defining lecal-area network is 
every bit as difficult as defining per- 
sonal computer. Features, prices, and 
technology are distributed across a 
broad spectrum. Thus, we will try to 
describe the distinguishing character- 
istics of a local-area network—how 
to know one when you see one—and 
discuss some related system designs 
that are not local networks, but ad- 
dress many of the same requirements. 


Personal Computers 
and the Group 

The revolution in computer 
systems began with dramatic ad- 
vances in silicon technology that 
greatly reduced the cost of the "com- 
puting" part of a computer system. 
Before this, CPU (central processing 
unit) cycles were a valuable and 
scarce resource; whole industries 
grew up developing hardware and 
software techniques to squeeze out 
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the last bits of efficiency from big 
mainframes. Learned papers on how 
to salvage another two percent of 
processing time dominated computer 
conferences, People gathered in com- 
puter centers (hospital-like en- 
vironments with air conditioning, 
raised white floors, and observation 
galleries). Then, suddenly, all that 
changed. 

The cost of the CPU is no longer 
the dominant concern, Instead, elec- 
tromechanical devices such as disks, 
printers, terminals, and cables 
generally cost more than the entire 
central processor. As the prices of 
these peripheral components drop, 
the time people spend using the 
systems becomes more important. 
We need rapid access to information; 
we need to review alternatives "on- 
line" to make decisions quickly. Our 
computer systems must respond to 
our needs and schedules, not the 
other way around. 

The personal computer is dedicated 
to providing this environment. It is 
ready for work when we want to use 
it. It is typically dedicated to one per- 
son (or task) and not shared with 
other people. Although timesharing 
systems attempted to give the user the 
illusion of a dedicated computer, they 
failed because inevitably the load 


presented by numerous users slowed 
them down. À personal computer, on 
the other hand, responds equally well 
at any time of day. We no longer 
need to worry about the "wasted 
cycles" if we simply leave it on our 
desks just blinking its cursor. The 
hallmark of the personal computer is 
this "one person, one computer" 
approach. 

While having to share a central 
processor may not be justified for 
many of today's computing needs, 
information sharing is as important 
as ever. Once two or more people 
begin to work cooperatively, they 
need to communicate and exchange 
information, whether the impetus be 
the joint development of a large prc- 
gram, several people checking on in- 
formation in a common data base, or 
the implementation of an electronic 
mail system. 

Sharing of larger and more reliable 
peripheral devices is equally impor- 
tant in all but the smallest computer 
applications, We can't all have our 
own letter-quality printer in ош 
office, though we may need access to 
one. Large libraries of programs or 
extensive data bases require larger 
disks than those normally connected 
to personal computers. Their cost 
(and reliability) is much higher than 
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the stripped-down "consumer" var- 
iety offered by most personal com- 
puters. 


Multiuser Systems 

Personal computer networks 
preserve the independence of each 
computer work station while offering 
the possibility cf sharing information 
and devices among the individuals on 
the network. Networks are useful in 
almost all situations where several 
people need. to work together and 
share information, but still want the 
attractive features of the dedicated 
personal computer. 

Of course, we can satisfy the 
multiuser requirements in a more 
traditional way, too. À number of 
companies offer shared multiuser 
systems based on a single micropro- 
cessor. Digital Researchs MP/M 
system permits up to sixteen users to 
share a common microprocessor and 
its peripherals. MP/M is a derivative 
of the popular CP/M operating 
system that permits applications writ- 
ten for that environment to function 
for multiple users. Onyx's C8000 is a 
multiuser system based on the Zilog 
Z8000 microprocessor running the 
Western Electric UNIX operating 
system. 

Multiuser systems are fundamen- 
tally similar to timesharing systems of 
the past. Users may be happy with 
the performance as long as the 
demands on the single processor are 
low, but they share one of the great 
weaknesses of central computer sys- 
tems in that if the processor should 
fail, everyone loses his work and has 
to wait until the system is repaired or 
restarted. And because of the sta- 
tistical nature of the sharing of the 
processor, things we take for granted 
in personal computers, such as real- 
time graphics and instantaneous 
response to keystrokes, are sacrificed. 


Networks, Networks, Networks 

Until five years ago, a computer- 
communications network generally 
meant a connection of a large number 
of terminals, geographically dis- 
tributed throughout a company or 
across the country, to one or more 
central computers. 

Anyone using The Source or Com- 


puserve (Micronet) uses such a net- 
work. The terminal is connected by 
telephone to a nearby communica- 
tions processor, which takes the fairly 
low-speed information (30 to 120 
characters per second) going to or 
from your home and merges it with 
the data of other local users. These 
communications processors are con- 
nected together by much higher speed 
lines from city to city. The data are 
put into groups, called packets, with 
routing information and error-detect- 
ing fields appended, and sent from 
site to site until the packets arrive at a 
processor connected to a large time- 
sharing system. (Western Union's 
Telex and TWX services are other ex- 
amples of international low-speed 
networks.) These networks process 
information at speeds appropriate for 
humans typing or reading data froma 
screen. Loading a 16 K-byte program 
or operating system takes over nine 
minutes at 300 bps (bits per second); 
the same load would take under one 
second from a local floppy disk. 

Some networks are used to connect 
computers rather than terminals. 
They run at much higher speeds and 
transmit large files, documents, and 
electronic mail between systems. But 
even these nets don't have the band- 
width required to allow modern 
storage devices to operate at full 
speed, and are not acceptable for the 
interactive transmission of program 
and data files in real time. 


Device Sharing 

There are a number of systems on 
the market that permit each user to 
have his own dedicated computer and 
share disks or printers, but which are 
not truly computer networks. Several 
recent products permit numerous in- 
dependent microprocessor boards 
and separate memory to be installed 
in one chassis, One of these boards is 
generally reserved for shared access 
to one central disk subsystem or 
printer, A terminal is attached to each 
processor, so each user on the system 
actually has a dedicated micro- 
processor. 

Such a systern is quite attractive, 
but certain inherent disadvantages 
still remain. The chassis is large, 
needs a big power supply and large 
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cooling capacity, and if any module 
fails, the entire system, generally, is 
down. There is no way to add more 
stations while the system is running, 
and the terminals can't be located 
very far from the main processor 
unit. Each processor must com- 
municate with the others through the 
common-service processor. They 
cannot directly exchange informa- 
tion, nor can they have their own 
private disks, printers, modems, and 
the like. 

Another product for multiuser, 
independent-processor sharing of a 
disk is the disk multiplexer (the Cor- 
vus Constellation is an example). A 
disk multiplexer can be likened to a 
very fast rotary switch that cycles 
around looking to see if any of the 
computers connected to it wish to do 
a disk access. When it finds a request, 
it reads or writes the particular disk 
sector and then goes on to the next 
station. The disk multiplexer ap- 
proach is quite simple and can be an 
inexpensive solution for many ap- 
plications. However, due to the very 
low level of the requests that are 
typically presented to the multiplexer 
(eg: read a sector and write a sector) it 
is generally limited in dealing with the 
more sophisticated problems that 
arise in multiuser interactions. 

A more sophisticated interface with 
a powerful software base is needed 
for complex applications, Like the 


APPLESCOPE 


multiprocessor systems previously 
described, there is no way for 
separate stations to communicate 
directly. They must send their infor- 
mation to the multiplexer, where it 
goes to disk, or may be temporarily 
buffered in memory. If the central 
disk or multiplexer fails, all work 
comes to a halt. 


Networks Without Software 

One of the central themes of a com- 
puter network is communications. À 
large number of companies now offer 
computer networks that provide the 
ability to transmit data from station 
to station, but do not address the 
questions of the necessary operating 
system, programming language, and 
applications software needed to make 
use of these networks. Basically, 
these units are peripherals with low- 
level drivers that permit data ex- 
change. While they are suitable for 
those installations that have the 
necessary system-programming talent 
to design, modify, and implement the 
changes needed to take advantage of 
this facility, we will be focusing on in- 
tegrated computer-network systems. 
Very few vendors are willing to step 
up to the complex software tasks in- 
herent in blending these technologies 
into a coherent system design. 

Both Digital Research and 3COM 
provide software without a network. 
Digital Research's CP/NET system 


permits up to sixteen stations on a 
host. These stations share the data 
and devices on that central host. 
CP/NET is written without any par- 
ticular network communication 
devices in mind. Each hardware ven- 
dor may select a particular technol- 
ogy and protocol to connect the 
work stations to the host, But 
although CP/NET provides a frame- 
work for multiuser software based on 
the familiar CP/M environment, due 
to the lack of support for applications 
in the languages and systems running 
under CP/NET, many companies 
have chosen to develop their own 
variant of CP/M with their own shar- 
ing protocols. 

3COM's UNET is a package writ- 
ten for the UNIX environment, It is a 
software implementation of a govern- 
ment-standard intercomputer prota- 
col, called TCP; it, too, leaves open 
the question of how the computers 
are actually connected, and applica- 
tion programs must explicitly deal 
with the network in a nontransparent 
fashion. 


Attributes of a Local Network 

A local-area network can be 
described as a communications net- 
work that covers a limited geographi- 
cal area. Just what “limited” means 
varies substantially, from 0,1 km {ap- 
proximately 328 feet) to 10 km (ap- 
proximately 6.2 miles). Data rates on 
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a local network also vary over orders 
of magnitude, from 100 K bps to 10 
M bps, and higher. But these bound- 
aries are far from sufficient to 
characterize the meaning of “local 
network” today. 

Compared to terminal-like devices, 
a local network generally has an inex- 
pensive communications medium and 
high data rates. Every node on the 
network can communicate with every 
other node, and the network requires 
no central node or processor. 
Messages are "broadcast" over the 
communications medium, with a 
destination address included. Only 
the intended receiver is expected to 
respond, although other stations have 
the capability of “listening in." Thus, 
a high level of security, such as found 
in point-to-point networks, is not 
present unless cryptographic tech- 
niques are used, Local networks are 
meant to be highly reliable, so that 
any failing station will simply be 
unavailable, without interrupting the 
communications between the remain- 
ing stations. Similarly, it is possible 
to add new stations without disrupt- 
ing the ongoing communications 
flow. 

Due to the limited-distance nature 
of local networks, another standard 
feature is the ability to connect multi- 
ple networks. This internetwork link, 
called a gateway, may be a high- 
speed link for networks that are close 
to each other, or it may depend on a 
more conventional telecommunica- 
tions network for reliably transmit- 
ting data from city to city, or around 
the world. Because of the multiplicity 
of emerging network technology, and 
the variety of communications pro- 
tocols in use, gateways must be pro- 
vided to permit stations on one type 
of network to exchange information 
with others on a different type or 
speed of network. Both electrical and 
software protocols must be converted 
when passing data through these 
gateways. 


Origins of Local-Area Networks 
Local-area networks evolved from 
the large-scale telecommunications 
networks developed in the 1960s. As 
universities and research labs began 


to install computers, the need arose to 
permit the flow of information 
among them. The underlying com- 
munications protocols (packet 
transmission) came from the long- 
distance networks, The communica- 
tions media (twisted pair or coaxial 
cable) were developed to support 
very high speed direct coupling be- 
tween computers. 

One experiment significantly af- 
fected the nature of modern local- 
area networks: the University of 
Hawaii wanted to connect terminals 
all over the Hawaiian islands to a 
local computer and communications 
processor, and from there to other 
networks. They developed a system 
called ALOHA, a packet radio-trans- 
mission system. No wires were used 
to connect each station to the others, 
so techniques such as polling could 
not be used. 

The scheme was elegant, and 
operated in a manner very similar to 
the way that telephone party lines 
work. Each station would first listen 
to see if anyone else was transmitting 
(in radio jargon, this was called "car- 
rier sense"). If not, the station would 
transmit its message, including error- 
detection bits. As long as the total 
fraction of available transmission 
time used was low, everyone got a 
turn—eventually. 1f two stations 
found the channel clear and started 
transmitting simultaneously, the two 
packets would collide. This collision 
would scramble the information, but 
the error-detection logic would throw 
away the bad data. Ш the stations 
didn't receive an acknowledgment by 
a certain time, they would simply 
send the packet again. 

Studies of this scheme quickly 
revealed a number of problems, one 
of the more serious being that as the 
number of messages grew, many col- 
lided, and only a small fraction of the 
true communications bandwidth was 
used for valid data. Far more serious 
was the fact that if enough stations 
tried to transmit, less and less data 
got through, and the result was con- 
tinuous collisions! 


The Ethernet Network 
Numerous refinements to the basic 
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Programmable Timer CCS ?44QA . . 158 
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vVidex Keyboard Enhancer , ,, 115 
Videx Videoterm 89-col-od ......... 319 
2-80 SOFTCARD by Micrasolt,..... 319 


MEMBER CHAMBER OF COMMERCE 


ALOHA scheme were developed, but 
the most significant were developed 
at the Xerox Palo Alto Research 
Center as part of an experimental 
project, called Ethernet, started in the 
mid 1970s. (It was once thought that 
a universal medium called "lumin- 
iferous ether" was the carrier of elec- 
tromagnetic waves. Xerox decided to 
build its "ether" out of coaxial cable.? 

The Ethernet scheme could detect a 
collision in progress by reading back 
the state of the cable as data were be- 
ing transmitted. Thus, a station could 
sense when another station was send- 
ing data and stop transmitting, in- 
stead of continuing until the end of its 
packet. (To guarantee that all such 
stations recognized the collision, a 
burst of noise was sent prior to quit- 
ting.) A randomized delay function 
was added so that each station would 
wait a different amount of time, in- 
stead of beginning to transmit im- 
mediately after a previous transmis- 
sion was complete. This avoided 
causing a collision each time two or 
more stations had something to send. 
The delays would get progressively 
longer as the channel became busier. 


с) 


Using these modifications, an 
Ethernet-style local network could 
use essentially all the bandwidth of 
the communication medium. Even as 
stations began sending ten times as 
much information as the channel 
could handle, things no longer came 
to a halt. 

The Ethernet algorithms were 
designed to be simple. Every station 
on the network manages its use in- 
dependently, so there is no need for a 
master to control access. Simplicity 
was important to ensure minimal 
building costs and reliability, Other 
schemes are considerably more com- 
plex, which makes them either dif- 
ficult or expensive to include in each 
node's interface. 


Network Topology 

Most early local networks used a 
star topology (see figure 1): a central 
node was connected via a radial 
cable to each of the other stations. 
Unfortunately, this system suffers 
from the consequences of a central 
failure. The entire system goes down 
if the center fails. But there are still 
many reasons to use a star network. 


Figure 1: Popular network topologies. The star network (Ia) is the most common of the 
early network types (such as the telephone system), and relies on the central node for 
control of operations. The ring network (1b) circulates all messages in one direction, 
and may employ tokens to specify which node may transmit; a failure of any node may 
interrupt network operation. Bus configuration (1c), as used on the Ethernet and by 
cable television, allows nodes to be added or removed without impairing the network. 
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Telephone exchanges are organized as 
star networks, and many companies 
already have PBXs (private-branch 
exchanges), By using the PBX as a 
local-area network for data as well as 
voice communication, companies can 
take advantage of the already existing 
wiring: this is most suitable for low- 
data-rate information, such as video 
terminals. 

A ring (or loop) topology connects 
its stations in a closed network. 
Messages circulate in one direction, 
often being amplified and repeated at 
each node they pass through. Again, 
a station failure can interrupt the en- 
tire message flow, but in some cases 
two alternate parallel loops are pro- 
vided for reasons of reliability, Rings 
often use a form of control strategy 
called a token, A token is a special 
message that gives the receiving sta- 
tion permission to transmit. When a 
free token comes by a station that 
wants ta transmit, the token is re- 
moved and replaced by the message. 
Generally, the same station removes 
this message when it comes around 
again and reinserts the token, 

Rings are most popular in process- 
control applications (eg: controlling 
equipment in manufacturing en- 
vironments}. When dealing with the 
equipment being controlled, it is im- 
portant to be able to guarantee the 
worst-case maximum time necessary 
to send a message to some station, 
say to close a valve. Token systems 
can provide a solution to this prob- 
lem. The random nature of the 
Ethernet scheme might prevent a sta- 
tion from sending a critical message 
in time. (Actually this is a bit 
misleading. Ethernet can be used to 
build token-like control that requires 
stations to avoid sending a message 
just because they see the net is free; 
they have to wait to receive the con- 
trol token first.) 

Much of the ring approach has 
been developed in England, par- 
ticularly at Cambridge University, 
where numerous computers and ter- 
minals have been interconnected 
using a simple but high-speed inter- 
face. Several British companies are 
now developing commercial versions 
of the Cambridge Ring interface unit. 
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We've changed the nome of our product line. Originally, we colled ом 
products “Phoenix” because we saw the phoenix os an appropriole 
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Word Processing we have a seporale Training Monyal with beginning, 
intermediate ond advanced levels. By allowing you to work ot your own 
level, we hove made the leorning process eosier and less intimidating. 


ACCOUNTING 


All five PALANTIR" general accounting pockoges (Generol Ledger, Ac- 
counts Receivable ond Payable, Payroll and Inventory) were designed by 
CPA's based on similar pockages Irom mini and mainframe computers. 
The programs ore COBOL wilh on integral assembly -longuage data 
bose. They are integrated to allow outomoled posting ю the Generol 
Ledger. An internol screen hondler permils full-screen dota елігу for 
speed ond ease of use. Although we mode cosmatic enhancements prior 
lo distribution, the bose programs have been vser-Iested for at leas! 
eighleen months, 


PALANTIR" Accounting обо includes а growing number of specific 
оррікоһол pockoges. We hove completed or scheduled for completion 
Fixed Assets, Tenant Processing, Мой Monogement, Financial Projec- 
oos and lime Billing. Each pockage stonds alone, but many also work in 
conjonchon wih other PALANTIR" pockoges. For exomple, Мой 
Monogemen! will work very well by itself, but we also designed if to fit in 
eouly with the merging capabilities ol Word Processing. 


With all PALANTIR™ Accounting wo have given special ollention to 
documeniolion. Noi being content to describe which buttons to push, we 
hove token the fime to explain the accounting principles behind the pro- 
groms ond how each package helps to oulomate your office. 


if you wont io know what PALANTIR™ Word Processing ond accounting con do for your 
buuness, call, write, telex or use The Source fo reques! more inlormation, 


3400 Montrose Blvd е Suite 718 е Houston, Texas 77006 
(713) 520-8221 е Telex 790510 е Source TCU671 
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Bus topology is quite simple, being 
merely a long Jength of cable that 
runs past each station, Stations are 
connected to it at the nearest point, 
and can be added or removed without 
affecting any other station. A station 
can be added in two ways: the bus 
can be split, temporarily disrupting 
communications, and a new station 
inserted, or, more commonly, taps 
(devices developed by the cable TV 
industry that literally pierce the cable 
from the outside, making contact to 
the inner conductor and the outer 
shield) can be installed while stations 
are transmitting. Even temporary 
shorts will only garble some packets, 
and they will be retransmitted once 
the short is removed, The Ethernet 
uses this farm of interconnection. 


What Frequency, What Wire? 

Another significant parameter in 
the description of a local-area net- 
work is the particular medium used to 
send the information between sta- 
tions. Local networks have used 
twisted pair, multiconductor flat 
cable, coaxial cable, optical fibers, 
and even infrared light transmitted 
through the atmosphere. Within each 
of these categories, numerous choices 
abound in the frequency used for 
transmission and the details of the 
modulation technique. 

The most fundamental split in 
technology revolves around frequen- 
cies used on coaxial cable. You can 
think of coaxial cable as a simple 
wire. If someone wants to send infor- 
mation, the wire can be leftatQ V or 
raised to some nonzero voltage. 
Another station can detect the 
changes in voltage and decode the in- 
formation. This is generally referred 
to as baseband transmission, since the 
frequency spectrum generated starts 
at О Hz (direct current) and goes up 
from there. 

Television transmission is sent at 
very high frequencies (typically 50 
MHz to 100 MHz). A central carrier- 
frequency is modulated up and down 
to transmit the information. At these 
frequencies, the cable has far less at- 
tenuation than in the baseband 
region, so a transmitter can broadcast 
over miles of cable instead of being 


limited to several thousand feet. And 
the blossoming cable-TV industry can 
provide the necessary devices at a 
very low cost due to the large 
volumes they are expected to produce 
for standard television reception. RF 
(radio-frequency }-modulated systems 
can also provide much higher band- 
widths than baseband, so the cable 
can, in principle, be shared along 
with voice- and video-transmission 
systems. 

RF systems (also known as broad- 
band), while very attractive, do re- 
quire a central retransmitter to re- 
ceive the data sent from each station 
and rebroadcast it, much amplified, 
at a different frequency that each sta- 
tion is expected to listen on. The re- 
quired unit is expensive, even for the 
smallest system, and if that unit fails, 
the network is unavailable until the 
retransmitter is back in service. 


Local-Area Network Standards 

Numerous local-area network 
products have already been an- 
nounced, and new entries are made 
daily. In almost every case, the 
manufacturers have developed their 
own hardware and software pro- 
tocols. These, naturally, are incom- 
patible with everyone else's! 

The exception to the above incom- 
patibility is the Ethernet specification 
released in November 1980 by DEC 
(Digital Equipment Corporation), In- 
tel, and Xerox Corporation. Based on 
years of actual experience with an ex- 
perimental version of Ethernet com- 
munications, the "tri-company stan- 
dard" was provided, with every detail 
of the electrical and low-level com- 
munications protocols defined. These 
companies are trying to encourage 
the adoption of this scheme among 
computer and peripheral manufac- 
turers; indeed, many large and small 
companies have publicly an- 
nounced their adoption of the DIX 
Ethernet system, and are busy design- 
ing and building products. 

The DIX Ethernet system uses a 
baseband-transmission scheme, with 
a 10 Mbps data rate. It provides for 
the use of a large number of stations 
and packet formats, with 48 bits 
allocated for a unique world-wide 
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station address that is not duplicated 
anywhere, and it has a large (32-bit) 
checksum on each packet to detect 
errors. 

This scheme pushes the 
technological requirements by oper- 
ating at such high speeds and using 
the particular packet format and 
checksums adopted. Without spe- 
cially designed VLSI (very large scale 
integration) devices to handle the net- 
work interface, it is expensive to 
build an Ethernet interface. For exam- 
pie, Intel has announced a Multibus 
Ethernet interface (the iSBC-550} that 
costs about $4000. To that you must 
add several hundred dollars for an 
analog interface {the transceiver unit) 
to connect between the interface 
board and the physical cable. It is ex- 
pected that volume production cf the 
needed components will begin within 
the next има years and prices will 
drop dramatically. 

One means of lowering the effec- 
tive cost is to share the Ethernet inter- 
face among several stations. A 
number of companies (such as Xerox, 
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and ÜUngermann-Bass) offer а 
microcomputer-based Ethernet inter- 
face with four to eight ports for con- 
necting terminals or other microcom- 
puters. The effective cost per station 
can be reduced to between $500 and 
$1000 for a Fully loaded system, 


Standards Organizations 

While product activity continues, 
several committees are attempting ta 
develop an industry-wide standard 
for local-area networks, The IEEE (In- 
stitute of Electrical and Electronics 
Engineers) Computer Society Local- 
Metwork Committee (Project 802) has 
been meeting for over a year to try to 
establish a viable standard, and the 
standard is still in a state of flux. 
Fierce battles have been raging among 
the committee members representing 
different local-network interests. The 
[EEE standard has been evolving in a 
manner that attempts to accom- 
modate many diverse application 
areas and functional requirements. 

The framework for defining à com- 
munications network is based on a 
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highly layered series of protocois 
developed by the [SO (International 
Standards Organization), called the 
OSI (Open System Interconnection) 
protocols. The OS? architecture 
defines seven layers of commun- 
ications. 

Layer 7, the Application layer, pro- 
vides for the identification of users 
and services, and is responsible for in- 
itiation and reliability of data 
transfers, as well as general network 
access, Ном’ control and recovery. 
Utility programs may perform net- 
work file-transfers, terminal-to- 
network support, etc, 

Layer 6, the Presentation layer, is 
primarily responsible for making data 
available to the Application layer in a 
meaningful fashion. The Presentation 
layer takes care of protocol conver- 
sion, data unpacking, translation, or 
encryption. 

Layer 5, the Session layer, is used 
to set up and break communications 
paths across the network and manage 
the exchange of data. It is responsible 
for multiplexing and demultiplexing 
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messages, Managing the sequencing 
and priority of these messages, and 
providing the needed buffers. 

Layer 4, the Transport layer, pro- 
vides another level of connections 
between network entities. Ihis layer 
manages the connections and 
segments messages into smaller pieces 
that the network can support. It may 
also be involved in error and flow 
control, as well as additional 
multiplexing activities. 

Layer 3, the Network layer, is the 
level that actually determines how to 
gel a message from one network to 
another (since many paths may exist). 
The Metwork level may use several 
intermediate hops to get information 
to its ultimate destination and, thus, 
needs to know how to route packets 
thraugh the network. It, too, may be 
involved in sequencing and  error- 
and Flow-control activities. 

Layer 2, the Data-Link layer, is 
where the actual packet formats are 
established, along with the particular 
access control mechanism used to 
regulate use of the physical network. 
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Data is encapsulated in packets that 
contain physical addressing informa- 
tion, error-detecting checksums, etc. 

Layer I, the Physical layer, defines 
the electrical and mechanical inter- 
faces to the network. The Physical 
layer specifies the particular signaling 
means (baseband vs RF, for instance), 
the modulation technique adopted, 
station-identification addresses, etc, 

The current activity of the IEEE 802 
committee is focused on specifying 
Layers 1 and 2, the Link and Physical 
levels. Similarly, the DEC/Intel/ 
Xerox Ethernet specification 
addresses only these two levels of 
protocol. 

It appears that the 802 Committee 
is converging on a standard that 
offers many alternatives within one 
framework. Even the issue of data 
rate {specified by Ethernet as 10 M 
bps) appears to be an optional value 
(such as 1, 5, 10, or 20 M bps). The 
error detection used may be either a 
16- or 32-bit CRC (cyclic redundancy 
check) code, and the access method 
may be either a token-like scheme or 
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Figure 2: The server/client relationship on local networks. Perhaps the most significant 
advance in communications is that, under this scheme, the computer system is fully 
distributed: there is no master node, so each node can call on others when resources are 
needed. Some nodes are dedicated to special functions, such as controlling hard-disk 


muss-storage devices, or printing. 
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a CSMA/CD (carrier-sense, multiple 
access with collision detect) scheme 
resembling (but not identical to) the 
Ethernet system, While the 802 Com- 
mittee  deliberates, manufacturers 
continue to develop their own 
systems. It is possible that some may 
modify their products once standards 
activities are resolved, 

Recently, attention has been given 
to the higher levels of protocols. The 
National Bureau of Standards is pro- 
posing a series of Transport and 
higher-level protocols. lt is unfor- 
tunate that the work on the higher- 
level protocols does not precede the 
lowest-level issues. The advantage of 
layered protocols is that the underly- 
ing levels can be changed in ways 
transparent to the higher levels, while 
the converse is not true, but the stan- 
dards activities are not moving in that 


direction. 


Servers and Clients 

The most significant contribution 
in the local-area network Field is not 
the communications aspect, but the 
development of a whole new way of 
building computer systems. The 
fundamental organization described 
by Xerox assumes a fully distributed 
control mechanism (see figure 2). 
There is no master-slave relationship 
among stations; they all com- 
municate and cooperate with one 
another. Ány number of stations 
(called servers) on a local network 
may provide services to other stations 
(called clients). Typical server func- 
tions are: mass-storage file system, 
printer support, time-of-day clock, 
translation of symbolic names into 
physical addresses, data-base 
management support, gateways to 
other networks er computers, and 
other specialized hardware support. 
Servers may also be clients of other 
servers on the network. For instance, 
the printer server may be à client of 
the file-system server in the course of 
serving its own clients. 

Servers are distinguished on the 
network merely by the software they 
run and any special hardware they 
contain. À station that is willing to 
listen to requests from other stations 
(using a higher-level protocol they 


a new generation 
in data base 
management technology 


| not limited not limited not limited 
to relational, tabular, to hierarchical structures to CODASYL network 
flat-file structures structures 


The structures above are mere subsets of the capabilities of MDBS 1, 
Far beyond these, MDBS 111 provides valuable innovations available in no other system! 


Unprecedented POWER! FLEXIBILITY! PORTABILITY! 
For serlous application development, MDBS ІІ! offers major advantages in these seven key areas: 


Extraordinary data structuring Available for Minis and Micros 
Unmatched flexibility tor relating records to Availability for numerous 8 and 76-bit 
each other with ease. micros, as well as for minis, provides 
Automatic data compression where desired. standardized approach to data handling. 
Up 10 255 record types per schema. Allows extensive portability of application 


systems...from the 2-80 to Ihe PDP-11. 


True multi-user capabilities 
Supports multiple concurrent users of the 
same data basa. 


High-level query language 
Automatically generates desired report or 
data file with a single statement. 


Language is English-like, non-procedural, 


and has report writing capabilities. Supports both active and passive locking. 
Extensive performance control Automatic transaction logging 
Gives application designer extensive Automatically logs all transactions atter last 
control over record placement. . includes back-up. 

automatic clustering and CALC features. Selective restoration of data base in event of a 
For highest perlormance, a streamlined crash. 

DML...over 20 host language interfaces Allows surveillance of user activities. 
available. 

All processing is data-dictionary driven. 

Data security and integrity For the fuil story about the finest 

User passwords and optional data application development tool existing 
encryption. in the mini-micro world. ..,call, write, 
Comprehensive access code facility tor or TWX us today! 


automatic security enforcement. 
Automatic range checking. 


О Yes. please send me в copy of the MOBS II! brochure. 

C) Please send me the complete MOBS |1 manual set including 
manuais for MDBS ІП, RTL. ORS, and DMU pius tutorial 
materials. Check for $75.00 enclosed. (Indiana residents 
Please add 53.00 for Indiana tax.) 


Satting standards of excellence for data base 
software. . .woridwide. 


| Name vam Title 
l (Please print 
M ic ro l Company 
| | 
Data Hasc Г adeste 
i | 
Sustems, inc. | -—— шағ Ж 
Вох 248 - Phone 
Lafayette, Indiana 47902 : 
317-448- 1518/TWX 810-342-1881 | MAIL TO: Micro Data Base Systems, Inc. 
| P.O. Box 248-В 


Dealer/distributor/OEM inquiries invited. Lafayette, IN 47502 


Circle 224 on Inquiry card. 


agree on) can perform a server func- 
боп. 

In order to maintain a high level of 
reliability, the logical functions of the 
servers are usually implemented using 
separate physical computers. One 
could merge all of the above services 
into one larger computer, but in do- 
ing so would end up with something 
resembling a conventional central 
computer system. 


Putting It All Together 

Clearly, the local-area network 
field is too broad to cover in great 
depth. Most of the attention has 
focused on nonpersonal computer 
systems, such as large mainframes or 
terminals. We will describe the Nestar 
Cluster/One Model A system. 

The Cluster/One Model A is a 
local-area network system based on 
the Ethernet principles, but its 
implementation has been optimized 
for the connection of low-cost Apple 
I] personal computers. The system 
was first announced in January 1980 
and has been used around the world 
for almost two years. It includes in- 
tegrated software and hardware 
features needed to provide a com- 
prehensive data-processing and data- 
communications facility, and the 
system permits either independent 
operation of individual stations, with 
a full complement of local periph- 
erals, or a share in the larger, more 
reliable peripherals via the local net- 
work. The work station in question 
costs between $1000 and $2000, so 
cost constraints differ from those ap- 
plied to networking work stations in 
the $10,000 to $20,000 price range. 
Nestar chose to implement many net- 
work functions via simple program- 
mable hardware, and assigned many 
functions to software. Another deci- 
sion influenced by these cost factors 
involves network speed. The speed of 
the Cluster/One was decided by the 
reasonable cost for a personal com- 
puter network interface and the band- 
width requirements needed for the 
work typically done by these per- 
sonal computer work stations. 

The Model A network operates at 
240 kbps—almost a thousand times 
faster than a 300-bps telephone link, 
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and 40 times slower than the Xerox 
Ethernet system. This was the fastest 
rate that could be supported by 
network-interface software running 
on the 6502 host processor of the 
Apple II computer and stil] allow data 
checksums to be performed on the 
message packets. 

The choice of the network medium 
was also influenced by the basic cost 
goal. Rather than taking 8-bit data 
from the Apple memory and then 
serializing and deserializing it, it was 
decided to transmit the data in an 
8-bit-wide parallel fashion, which not 
only reduced the interface cost, but 
increased the inter-bit transition time. 
This has the effect of permitting 
essentially arbitrary interconnection 
topology for the Nestar network, 
something not found in any other 
system. The Nestar network is not 
restricted to a linear-bus topology, 
but can be wired as suits the par- 
ticular installation requirements. 


Network Design 

The overall system design 
resembles the Ethernet scheme. No 
single critical component must func- 
tion for network communication to 
take place. АП station-to-station 
communication is direct, with a 
carrier-sense algorithm executing in 
the ROM- (read-only memory) based 
protocols in each station interface. 
The interface is passive, so stations 
may be added or removed from the 
network during operation. Stations 
not in use may be turned off until 
needed. 

In the Model A network, the 
carrier-detect function is im- 
plemented using a dedicated control 
line, which indicates the bus is busy. 
Stations do not transmit until they see 
that this line is available, The elec- 
tronics of the bus interface permit 
reading of data just written. How- 
ever, it is not necessary to perform 
full collision detection. At the start of 
a packet transmission the address of 
the station attempting to send is first 
put on the bus, and then read back. If 
two stations do this simultaneously, 
at least one will not read back its own 
address and will detect a conflict. 
Even this is rare, since each station 


has à random waiting algorithm that 
avoids most collisions that would 
occur at the end of a previous 
transmission. Once this initial colli- 
sion detection has been passed, the 
carrier signal has been established 
and further collision detection is not 
necessary. The rest of the packet is 
sent, like ALOHA, without collision 
detection. After the initial check, 
later collisions can result only from 
erroneous stations, and not under 
normal conditions. 

Each packet of data contains initial 
header information, followed by up 
to 256 bytes of data and a 16-bit 
checksum. Once the packet is trans- 
mitted, the receiving station immedi- 
ately acknowledges the receipt of the 
packet (if the checksum matches the 
data) or else requests a retransmis- 
sion, This error-control algorithm is 
completely contained in the ROM- 
based protocols on the Nestar inter- 
face, and permits higher levels of soft- 
ware to work with reliable and cor- 
rectly sequenced data. The ROM pro- 
tocols are also responsible for taking 
messages longer than the 256-byte 
packet size and splitting them into 
multiple packets, each with its own 
checksum. Thus the four lowest 
layers of the OSI protocols are sup- 
plied as part of the logic on board the 
Nestar network interface. 

The Model A network also includes 
a variety of network servers and the 
software needed to make their use 
literally transparent to current ap- 
plications. The Nestar Network File 
Server runs on an Apple I] microcom- 
puter interfaced to the network. It 
can support a variety of devices, 
ranging from two 8-inch double-sided 
floppy disks, to 66 megabytes of 
hard-disk storage. Larger capacity is 
available by using more than one file 
server, The network software allows 
multiple file servers on one local net- 
work, thus giving essentially 
unlimited online storage capacity. 
The data on these reliable, sealed 
Winchester disks can be "backed up" 
using Nestar's compact cartridge-tape 
streamer drive. À single cartridge can 
write and check over 20 megabytes of 
data in twelve minutes. 

The Network File Server can also 
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contain a real-time clock/calendar, 
which stations can interrogate. This 
facility is used to Hmestamp the crea- 
tion, access, modification, and 
backup times of network files, Files 
are organized with a tree-structured 
system similar to a UNIX directory; 
they can be password-protected in a 
variety of ways to ensure that only 
authorized users can create, modify, 
or otherwise access network data. 
The software provided makes the 
use of this data straightforward from 
any Apple II work station on the net- 
work, All of Apple's current operat- 
ing systems (DOS 3.2, DOS 3.3, 
Pascal 1.0, and Pascal 1.1) can be 
directly loaded over the network. 
Modifications are made during this 
process so that stations can logically 
connect to virtual disks on the net- 
work shared disks (either from key- 
board commands or from programs). 
These disks need not have the same 
capacity as 5-inch floppy disks, but 
may be much larger or smaller, Each 
storage area is allocated the ap- 
propriate size for the application; 


users may be executing programs in 
any set of languages or operating 
systems at the same time. 


Network Applications 

The Cluster/One network has been 
used in a variety of applications that 
include general cffice-automation en- 
vironments, engineering and software 
development sites, educational and 
entertainment uses, and special turn- 
key applications, such ав travel- 
agency and real-estate systems, 

To support this variety of uses, 
Mestar provides a number of general- 
purpose computing products. Other 
servers, such as print servers support- 
ing a multiplicity of printers, are 
available, Communications servers 
support internetwork activity. Ap- 
plication programs for general data- 
base access, interoffice electronic 
mail, and teleconferencing, have been 
developed by Nestar, either in-house 
or in conjunction with the suppliers 
of popular packages for the Apple II. 
The collection of hardware and soft- 
ware capabilities makes this network 


attractive for a wide range of applica- 
tion areas. 


What's Next? 

There seems to be little doubt that 
the current interest in local-area net- 
works and personal computer work 
stations will continue to grow over 
the next few years, As stations 
become more powerful and sophisti- 
cated in both systems software and 
applications programming, they will 
replace an even larger fraction of con- 
ventional minicomputer systems. As 
manufacturers provide fully in- 
tegrated VLSI components designed 
for very high performance networks, 
they will be incorporated into the per- 
sonal computer local-area network 
interfaces. Whether or not the stan- 
dards activities will stem the pro- 
liferation of de facto standards re- 
mains to be seen, The emergence of 
networks of personal computers has 
opened up a whole new set of 
challenges for programmers in 
developing real-time, multiuser, in- 
teractive systems.Bi 
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Prepare Your Program 
for Publication 


С A Johnson 
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"When I get my personal computer, I'm going to make 
it pay for itself. 1 have some ideas for programs that 
everyone will want to buy.” Such dreams are shared by 
many prospective microcomputer buyers, some armed 
with a college programming course, others with ex- 
perience writing programs for business. 

What these aspiring software authors usually don't 
know is how to prepare a program with the best possible 
chances of being accepted, published, and marketed. Аз a 
result, they enter the highly competitive software market 
with a disadvantage that may even guarantee failure, 

But programmers' pipe dreams can have happy end- 
ings. lf you want to write software for publication, con- 
sider these steps toward success. 


Look at the Market 

The first step in writing a marketable program is to 
conduct your own market analysis before choosing your 
subject. If the market is already cluttered with programs 
similar to the one you're considering, yours wan't stand a 
chance unless it includes a special feature that will grab 
the attention of potential buyers, 

Games and simulations have enjoyed great popularity 
since the beginning of the microcomputer age, and they 
probably always will. But the universe can hold only so 
many versions of Star Trek, and any microcomputer 
used for game playing already has at least one. The game 
is still fun, but the market has worn thin. 

Star Trek is only one example of a game that has been 
programmed to death. Dozens of versions of Nim, Slot 
Machine, Guess the Number, Dice, and many other 
games are stacked knee-deep in the marketplace at give- 
away prices, Chess might be an exception because of its 
perennial appeal, but a new chess program won't attract 
attention without a record of strong tournament play. 
New versions of old games assail software publishers like 
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so many attackers on the video screen. But publishers can 
make unlimited use of the ultimate weapon: the rejection 
slip. 


Finding a Subject 

Adventure games and sword-and-sorcery games are 
the most popular simulations now. They bring the excite- 
ment of storytelling and role playing into computer enter- 
tainment. 

Games that spring from your own imagination hold 
more promise than rehashes. Literary classics can also in- 
spire games. Stories like Gullivers Travels and The 
Voyages of Sinbad contain excellent dramatic situations 
that can serve as the basis for games with wide appeal. So 
do 1984, Animal Farm, and many romantic classics, 
Don't overlook game and puzzle books; they often con- 
tain the seeds of intriguing situations. 

When you choose a game situation, make sure it 
challenges the player. To offer a challenge, the game 
must encompass a complex and variable winning strategy 
for the player. If the winning strategy is fixed, the player 
will soon discover it, and the game will cease to be fun. 
Although you can create difficult games by arranging for 
a high-probability random function to "kill" the player, 
such games are more frustrating than challenging. The 
player shouldn't get "killed" in the middle of the game 
unless he uses faulty strategy or makes some other 
mistake. If the player plays with care and uses an in- 
telligent strategy, he should win. 

Lively graphics add appeal and enjoyment to both 
simulations and games. Try to dream up striking visual 
effects that advance the story line of your program. 


Use Your Own Interests 
Your best and most marketable program may well 
spring from your own interests and experiences, If you 


каста т а 
i Li ж. Е. N | | | | F 2 % 1 i | |. | 
E E ‚ № = i [ = a = | = - i | j' ` Е А. A k 


ы "ү т ч il ы. жа F ы ud L 

' ж. В Т | "Wu ; в 

1 + | k 1 : 1 ime 
Р Ба = Cu m 


The Westico Software Review Committee 
|5 easy to recognize its thelr red- 
rimmed eyes. You get that way 
checking through an endless 
parade of software programs. 
And they do It so that you 
don't have to. But selecting 
good software is only port 
of what makes Westice one 
of the fastest growing corn- 
panies In Те software industry. 
Having experts on staff who 
really understand both software 
and hardware is another But Westico 
offers more than quality products and 


TWO MORE GREAT PROGRAMS FROM WESTICO 


Job Cos! Control 


This system can track ond control 
casts of jobs In progress and monitor 
Job profitability. It detects cost over- 
runs and oilows for corrective 
action. Н can control the job's 
Accounts Receivable and provide 
information on employee perform- 
ance for use in profit-sharing plans. 
| Features: 


ғ Automatically apportions firm 
overhedd expenses to jobs in 
progress е Provides earty detection 
of potential budget overruns e Mon- 
itors profitablllhy of jobs in progress 
s Helps identify most profitable 
services е Monitors employee per- 
formance across all jobs % Tracks 
job-related costs and reimbursable 
expenses 
Reports include: 
|е Job stotus report 
ғ Job updats register 
е Performance report 
e Office Income герой 
e Employee hour summary 
° Job accounts recelvable register 
| Systern & documentation — $595 
Documentation alone — $20 


= 


Inventory Conirol for 
Monufacturers 


This system includes standard In- 


ventory contro! functions such as 
maintaining and reporting on the 
status of the Inventory stock os well 
as malntalning records of all trans- 
actions made against part num- 
bars in stock. In addition, if supports 
multi-level bills of materials (ВОМ, 
the creation of multiple part 
number transactions tor jobs based 
on those ВОМ, the tracking of 
jobs through work-in-progress, the 
generation of material require- 
ments reports based on manufac- 
turing schedules. 


Reports Include: 


e Full inventory listing with valuation 
а [Inventory listing by category 

е Costing bill of materials 

е Material irements report 

• Assambly listing 

s Job issue listing 

* Job status report 

e Part number usage report 


Systeam & documentation — $995 
Documentation alone — S20 


Send for FREE catalog - 


support We offer our unique 24-hour 
service avemight! Westico. We're 
working hard fo be your software 


company. 
Th ti 24-Н 

Hetline (300 baud) (202) 553 0815 

for detalled program Information 

and quick access ordering. 

—A full ronge of professional 
software. 

— Support fora wide variety of CP/M* 
and other computer systems, In- 
cluding: TRS-80 Model |i, Apple, 
Vector Graphic. Cromemco, North 
Star, Micropolis, Ohio Scientific, 
Altos, Dynabyte, SuperBrain, Xerox, 


Zenith and more 
© 


Dealer искания maed Сота ћи © 198! Мия! и 


The Goftaaré Express Service 


25 Van Zant Street ® Norwalk, Connecticut 06855 
(203) 553 6880 в Telex 613.788 


golf, bowl, or play tennis, perhaps you could write a pro- 
gram for computing players’ handicaps or for scheduling 
and managing tournaments, Tournament directors 
would be a natural market. 

Depending on your interests,. you could consider 
writing programs that manage stock portfolios, catalog 
stamp collections, or make an inventory of personal 
property, Other possibilities are programs that record 
progress in training activities or dieting and then display 
the data graphically. Hobbies and club activities such as 
scouting offer dozens of possibilities. 

If you have trouble coming up with a good program 
idea, get some friends together for a brainstorming ses- 
sion. To stimulate everyone's imagination, choose a field 
in which you feel reasonably competent, then describe in 
general terms some program that's been thoroughly ex- 
ploited, Think of a few variations on that program. 

The most important thing to remember about brain- 
storming is never to reject or belittle a suggestion, no 
matter how trivial or ridiculous it may seem. Don't risk 
turning off anyone's imagination. Once the session gets 
rolling, it will have its own momentum. Write down 
every suggestion, or better still, tape record the session. 
One brainstorming session with a few intelligent people 
will yield enough material to keep you busy writing code 
for years. 


Remember the Hardware 

When choosing the subject of your program, another 
thing to keep in mind is the capacity of the computer on 
which the program will run, The most popular computers 
obviously offer the biggest market. If at all possible, scale 
the program for a popular machine. 

Once you've selected your subject, you can start 
writing the program. It's important to write readable 
code. Readability not only makes the program easier for 
you to debug, it also endears you to customers who need 
to adapt the program to their particular systems or tastes. 


Not So Fast! 

When the program is finished, debugged, and running 
perfectly, stop! Don't send it to a publisher yet. Now is 
the time to add those finishing touches that make the dif- 
ference between a good program and one that is really 
commercial and marketable. 

Study your program with a critical eye. Ask yourself, 
"Does my program contain all the instructions the user 
will need?" Make sure the instructions are thorough, 
clear, correct, and free of misspellings and grammatical 
Errors. 

Then ask, “Does my program lead the user through it? 
ls it conversational and personal?” A game, for example, 
doesn't pit just any anonymous soul against the villain. 


| | | | М! to generate and read all major 
| formats from Code 39 to НР-41С, and 
| | = UPC to the new NATI text software pub- 
MPUTER. 
lime when programm 


ing and equipping 
UU Sah КОТ ГА fof bal rode 


lication format. You get information you 
can use to program your small computer 
for bar code without detail processing by 
a human operator. This method speeds 
the operation, eliminates translation and 
enty errors and, where desirable, permits 


idle Hip alec ај lahat NN the use of unskilled personnel forthe — 
s experiments with publication — entry function. You save thousands of 
of software in printed form, Walter Banks dollars ac а result. The $500 purchase 
and Carl Helmers, this report is the only price of the report indudes license for 
complete presentation of materials оп the commercial modification and use of 
keyless c bí Ai bar code all software contained therein. 
technology youto:  — ог detailed information, send for our 
your Apple, or other suitable computer. лл. the coupon today 
è Prepare and deliver machine i 
id readable printed software to your ME 
| Pr ig Egy iy Customers. NORTH AMERICAN 
bathe sins ean рро ТТ ЖЫН, * Read a UPC code into your personal | dia TECHNOLOGY, INC. | 
| computer. | Strand Building | 
New n-depth report tells a nt Code 39 manufacturing invern- НЕ кыы — | 
you how-at savings E Ls vtero ашыш character (503) 924-6048 | 
j Please send me brochure on 
of up to $40,000 Here, in сеа ролен иле Dao a | “Contemporary Appears of Opti Bar | 
porary Applications of Optical is all you know about — echnology 
Bar Code Technology" is a new, compre- са Factors tle neering | мм | 
hensive from North American requirements, complete machine inde- | aporess | 
Technology that can save you thousands ndent Pascal software in source | ow | 
of dollars їп research and development isting form. There ts software STATE лр 
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Circia 267 on inquiry card. 


The finest 
Data Base 
Manager 


Available. 


DATA MANAGEMENT 
PROGRAM 

COMPARISON CHART 
FILE CAPACITY & FORMAT 


The Jury із In and the verdict із... "outstanding!" 
Reviews from all of you who purchased MAXI 
MANAGER (not to mention raves by many top 
microcomputing magazines) have heralded it as the 
definitiva data base managing system. We knew that 
business owners and hobbyists demanded the finest 
data base managing system available. To all of you | 
who praised us for MAXI MANAGER, we extend our | 
thanks. And to those of you who have yet to try MAXI 
MANAGER, we invite you to experience this incredible 
system today. But don't take our word for it (or our 
jury's}. Judge for yourself. 


Farm Heed T" 
Мали F ai char. 


Е зам dae IMM DO YYYY) 
Cicus T 
Бұталар Parlay 


Sort by ary hM 
Nube M Spot кеу |і 


JUST CHECK SOME OF THESE FEATURES 


Supports alx different relational search techniques. 
Comes wiih programmer's interface. 

Over 120 pages of documentation. 

Supports up to 20 user defined fields of 40 characters each. 
Record langth up to 800 characters. 


| Yes | You [Nosti] | | 
"EENET ЕСЛИ Me | Yer | | v m» 
Қт auh ipie heldi iemultamequtiy | ves | Yes | н БЕНЕН ШЕГЕН 


Files can be up to four disks in length. 

Compatabla 35, 40, 77 & BO track drives with proper 
operating sysiem. 

, as calculated equalion fields. 

* Complete repori generator. 

Works hand in hand with any word processor. 


к т НА ГҮ | 
RE prr NA rt "e. мт | 
MODEL 1 version requires TRSDOS 2.3 and ts compatabie with 
NEWDOS 2.1 & NEWDOS 80 


MODEL 3 version comes on TDOS, a special version of the DOSPLUS 
operating system. 
Requires 48K of RAM and ona disk driva minimum. 


ЕСИ ш {е RECS RR Рог the TRS-80 Model 1 & 3 


iua аара Order Мо. 012-0096 Я „ә 


КЕСУ УЕ ВИС Зи | тз | Т Ри, 

— [Uso rea | ves | Me | m 

р ralari «wv 
| ves | Me | № | 


Зина _„ s P. AU 


Фата Lol s dea qune nci open 
r han E EP TID E I. 


В IEN ГКО 9221 
[Purema они wih вы teas | Yos БЕЛ tes [ Yas d Tes i 
4% къ 


== ten DELL s 
Fe oie ала а ыыы. 1 
Желі DATA 3.3% 
Tc ачар тан а LB дір 


mi. 
ТЕ d hama м my 5n mmu пі m сиісе aed beha, 
MOTE # Анны ai m көген progres іш ҒҒ 97% 
MOTE 8 KH cheme шапа 
WÜTE T- Dede ыйыҥ феей u diii, 
MON 10 ТУ} ыыы адыла. 
HOME 11 ун цина Thra com ін ma аш 
Tcrba gs фита шы фен mln. 
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The player who faces all the dangers your program holds 
has a name. Your program should ask the user's name 
and call him by it frequently. 

Now ask, "How does my program treat the user?" Cute 
messages are okay if used sparingly and in good taste, but 
never be condescending or insulting to the user. Remem- 
ber that the user bought your program to perform some 
task or to have a good time. If he enters a response that 
isn't in the accepted input range, don't tell him he's an 
idiot. Tell him what the accepted input range is. 

There is nothing so discouraging as running a program 
and finding yourself facing a prompt without knowing 
what kind of input is expected, or seeing attackers 
swarming across the screen when you don't know how 
you're supposed to defend yourself. If the program 
doesn't make clear at all times what input it expects, then 
you owe the user the courtesy of a way to ask for help. 

Remember that the user is also your customer. [f you 
treat him with respect, he'll consider buying your next 
program. These finishing touches are just as important to 
the program as the most intricate code. 


Don’t Forget Testing 

Is the program ready to go to the publisher now? No, 
not until it's been tested, Bring in a friend and give him 
the program to load and run. Don't give him any help. 
Watch every detail as he works his way through the pro- 
gram. Make notes both for changes in the program and 


Had You Taught You 
Didnt Have A Chotce 


Now you сап have авт one of those lithe extras 
that mahet you feel good about your computer... 


ad Complete packet of the most attractive stoch forms 
on the mara. From the people whose onby business ia the small 


Фф “е әуе ете сұт — € — = a «ме көке іле «е іш ке ee -“< — — —— ә" — ““ “- л — “- ee — — — 


CALL NOW TOLL FREE ж 
free packets for the following systems: -^ © 


118 Oae пи © BYTE Publications Inc 


Circle 65 on inquiry card. 


for anything that seems appropriate to put in the user's 
guide. 

If your friend has trouble with the mechanics of the 
program (not in developing a game strategy), review the 
game later to see if ambiguous or inadequate instructions 
caused the problems. If your friend gets hopelessly stuck 
and you are forced to help him, you must face the fact 
that you have either a flawed program or a less-than- 
brilliant friend. You'll probably feel better if you blame 
the program and go back to work on it. 

After correcting problems discovered in the first test 
run, bring in a different friend and repeat the usability 
test. This isn't because you're no longer speaking to the 
first friend, but because you need another naive user. [f 
the second friend can use and enjoy the program, you 
may be ready to write the documentation. If the second 
friend has problems, you'll have to revise the program 
and find a third friend. If you run out of friends, you'll 
probably бла that enemies are better at testing software 
anyway. 

You cant test a program too much. Once you're 
satisfied that the program is usable, you can begin 
writing the documentation. 

Before you started work on the program, did you write 
down the things you wanted it to do? If so, you may be 
able to modify your notes as a starting point for the user's 
guide. You should also use your notes from all the test 
runs. 

A user's guide should be written in the simplest words 
possible. Don't try to show off your vocabulary or prove 
how ingenious you were in writing the program. Invite a 
friend to read the first draft and offer criticism. Insist that 
he point out any places where the user's guide is unclear, 
ambiguous, or overwritten, Don't be upset if the First 
draft requires extensive changes. After you make the 
revisions, type or print a fresh copy on good paper. In- 
clude a title page, a copyright notice, and a table of con- 
tents. Then place the user's guide in a binder that looks 
good and makes turning the pages easy. 


Now Is the Time 

Now, finally, you're ready to submit your program to 
a publisher. The user-friendly program and the profes- 
sional-looking user's guide will greatly increase the likeli- 
hood of acceptance. The user's guide may also provide 
the basis for advertising copy when your program goes іс 
publication. 

Amateurs are writing many of the programs submitted 
for publication today, and the lack of professionalism 
often shows. It shows in programs that have bugs, poor 
instructions, incorrect spelling and grammar, and shoddy 
or incomplete documentation. Most of all, it shows in the 
choice of unsalable subject matter. 

Take the time and effort to make your program look 
and perform as if a professional had written it. At the 
very least, you'll be proud to run the program on your 
own system. And there's a good chance your effort will 
pay off in more sales and hard cash. m 


Cameo Makes Your Micro 


Big Enough for Big Business 


ә 


When you want a data base for your micro that 
will grow as fast as you do — look to Cameo. 
Whether your business is commercial, educa- 
tional or institutional — for large inventories, 
massive mail lists, extensive accounts receivable 
and effective cash management — Cameo has 
the system to meet your needs. 


Cameo's Cartridge Disk Subsystem provides 
reliable mass storage for most popular micros*. 
The Cameo subsystem gives you up to 100 times 
the storage capacity of floppies, while retaining 
the same flexibility that floppy media provide. 
With Cameo's system you can remove, copy and 
back-up massive amounts of data quickly and 
easily, And, byte-for-byte, cartridge disk mass 
storage 13 more economical than floppy disks. 
Even today's new technologies cannot give you 
the reliability, flexibility and back-up capability 
that Cameo provides. 
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Installation and start-up is simple. Cameo's sub- 
system 1$ compatible with most operating systems, 
eliminating the need for additional complex pre- 
gramming. Make Cameo your micro mass storage 
connection. Call today for the location of the dealer 
nearest you. 

* Apple, TRS-80 Model I & IT. Heath H89 and most S- 100's 


Cameo Electronics, Inc. 
1626 Clementine Street 
Anaheim, CA 92802 

(7114) 535-1682 

See us at Comdex 

European Distributor 

Cameo Electronic Vertriebs-Gmbh 
Escherstrasse 3, D-8121 Eberfing 
West Germany 

Tel: 8802-8363 TELEX: 59903 


CAMEO 


Sculptured Brilliance 
in Mass Storage 


EPSON MX-80 

Now in stock 

The MX-8O dol matrix printers. 
Unecqualled Epson жүзү Has 
al ihe tecrtures of the МХ2О 

more power and exira fun 


C-ITOH STARWRITER: LETTER 
QUALITY PRINTING FOR UNDER 
$2000 This daisywheel printer 
gives high quality at a low price 
25cps Parallel and serial inter- 
[aces available 


HEC SPINWRITER FROM THE 
FIRST NAME IN LETTER QUALITY 
PRINTERS; Compuman coffers 
beautiiul рог quality with МЕС 
Spinwrier Terminals We carry all 
models irom RO THRU KSR WITH 
NUMERIC KEYPAD —5510-5530. All 


NEW INTEGRAL DATAS 560 
€M—— / All the exciting features 
сі the 400 series plus 1492" paper 
capacity 132 col graphics printer 
-— a m er dion те bans 
a pe a er primi 
haad. Wilh ё w/o graphics. 
sponde се quay printing. high 
spondence : 
tesolution grap 


CENTRONICS PRINTERS 

3 SERIAL MODEL 737 

The closast thing to lefler quality 
print tor under $1000. 

List $1045 SPECIAL $795 
7371 Parallel Iniertace 

List 5995 SALE PRICE $675 
PLUS EXCITING REBATE OFFER 

ON CENTRONICS PRINTERS. 


OMNI 510 PRINTER FROM TEXAS 
INSTRUMENTS CALL US 
The 820 RO PACKAGE includes 
machine mounted paper tray and 
сане. A compressed print option 
ond device forms control are 
standard feciures. 

THE 820 KSR PACKAGE inciudes 


fully ASCII Keyboard plus all of the 
lectures of the RO 


CLEARANCE ZENITH COLOE 
VIDEO MONITOR 534? 


SUPER SELLING TERMINALS FROM 


LEAR SIGLER/ We have the lolow- 
ing Lear Siegler terminals in stock 
at prices Loo low to print! Call lor 
940103. 

ADM-34/Indusiry‘s tavorite dumb | 
terminal tor some very smarl 


reasons; 
ADM-3A + NEW rom Lear Siegler. 
CALLI 


iT 15 HERE! Il is the new intermedi- 
ate Terminal trom Lear Siegler 


SANYO MONITORS AT LOW COM- 
PUMART PRICES/Sanyo's new line 
ot CRT data display monitors are 

designed tor the display ot alpha- 
numeric or graphic data ЖҮР 


13" SANYO COLOR 


Sanyo 13* Color Manter 


NEC COLOR MONITOR/SECEIVER | 


HIGH RESOLUTION; 

Composite video using BNC con- 
neciors. 8-Pin connector lor YCR? 
VTR video loop In/Oul and 
Ielevision reception 


Visit сш к 
ANN ARBOR STORE 


1250 North Main Street 
Ann Arbor, Michigan 


FREE CATALOGS 


MICRO DEC PDP/ 
The original 51-1 systems 
and most com- | configured and 
plete catalog Integrated with 
ot micro-com- other manulac- 
puters. actas- turers compal- 
sories and itdes. Tha iirst 4 
peripherals bes DEC bosed 

күзізтів catalog 
Send for them! 


HP-41C CALCULATORS 

MEMORY MODULES tor storing 
programs of up to 2000 lines of 
program memory 

"EXTRA SMART CARD READER. 
Records programs and data back 
one blank magcards 

THE PRINTER. Upper and lower 
cuse High resolution plotting Port. 
oble thermal operation. 
APPLICATION MODULES 


NEW SUPER 41-CV SYSTEMS with 
Quad RAMS built-in. Maximum 
memory on-board leaves $1043 
open lor Application Pacs and 


+ CARD READER + PRINTER 
QUAD RAMS equivalent to Tour 
Memory Modules all packed 
ino one 


MATROX PRODUCTS/Compumar 
Blocks [he complete line. 


DEC LSI ll / ormpumar now 
(ders tlie entre produc: lina 
CALL FOR PRICES AND DELIVERT 


NOVATION CAT ACOUSTIC 
MODEM Answer Огде. 


NEW! D-CAT Diredi Сотпен 
Modem irom Novation. 


Groni Swich 


NEW! GILTRONIX RS 232 SWITCH/ 
The ultimate іп flexibility You can 
conneci three penpherals lo one 
compuler or Ihres computers lo 
ons peripheral] Switches Ihe eighi 
most importan RS 232 signals 


DTSAH DISKETTES Single side, 
single density. Hard or сой Sector 

$5. ва 
MEMOREX 3401 2/5y4* disks $3.25 
/wih hub ring tor Apple $3.50 
MEMORY INTEGRATED CIRCUITS 
Call ior quantily discounts when 
ordering over 50 units. 


MOTOROLA 4116 (200 Nano- 


second Plastic) $4 50 


RM EXPANSION ACCESSORIES 
FOR AIM — 
CALL SPECS AND PRICES 


APPLE M [5 IN STOCE/‘Appie Ш 
Iniormation Analyst Package — 
128K Apple Ш. Black and White 
Monitor 12°, and inlórmation ana- 
уя sotiware 


TOP SOFTWARE PACKAGES FROM 
COMPUMART 


VISICALC/FOR APPLE/FOR НР; 
FOR COMMODORE/FOR АТАП! 


SOFTWARE FROM APPLE; Appia 
Plot (ihe pertect graphic compla- 
ment tor Visicaic/Dow Jones News 
à Quales Apple Fortrom; Apple 
Writer/ Pascal Language System. 
Controller Business Sysiam 


PERSONAL SOFTWARE, Vider, 
VisiTrend/VisiPlot VisiTerm 
MUSE/Super Text 


| 


MOUNTAIN COMPUTER 


Expansion accessories lor Applies 
Super Talker/The Music System; 
ROM plus board with Keyboard 
ег ROM Writer/Clock Calen- 
dar/ AtoD and Dio A Converter; 
сме tor Apple/ CPS Multifunction 


VIDEX/ Video Term (80 col. x 24 
line, 7x9 Matrix plug in compatt- 
Мө board юг Apple 11) мумо 
graphics EPROM/SSM Seral & 
Parallel Apple Intertace; ABT's 
Numeric Key Plan/Catitornia 
Microcompuler Keyboard 


we" 


Vic 20 PERSONAL COMPUTER 
FROM COMMODORE 


$299 


SEE US AT THE NORTHEAST COMPUTER SHOW, OCTOBER 15-18, 1981, BOOTH #608 


IMPORTANT ORDERING INFORMATION 

CALL 8OO 34-5504, in Massachusetts (O07) 4952700. рым сре 
fom B: em 10 700 nm. Monn ПОС am to 400 pm Sat 

PO Ассур mom Dun & Breite rened companes-anprneni 


coriangend upan геш of ngned purchase order 

SALE PRICES Vald ки month of mogeosune dote опу 10 pncas sub 
pci Io change without notice Our Ann Arbos metal store m operi 
LOO a.m io 7400 pm Tuer КОО am te 500 nm. on SOluKRKTys 


SAVE OVER 6200 ON OUR BEST 
SELLING APPLE SYSTEM; 5ys:em 
Includes a 48K Apple И, Apple 
Disk, DOS 3.3 and Controller and a 
Sup R MOD RF Modulator 

List 52209. 
EXCLUSIVE FOR THE APPLE: 
Magic Wand. Videx. 7-80 войсаға 
(Requires 48K Apple and disk) 


COMPLETE 5UB-5YSTEM 5925. 


APPLE ACCESSORIES 


CHOOSE FROM: Silenlype Printer 


wx foce/Ligh! Fens Easy Writer 
(580 cai. need a Vider}/C lock tor 
Apple 

FROM MICROSOFT: LSK RAM 
Beard) FORTRAN 


FROM COMPUTER STATION: 
Hi-Res Dump tor 460 Printer 


OUR APPLE INVENTORY IS COM- 
PLETE. WE'VE GOT IT ALL— 


Authorized Dealer 
Accept No Loss 


G mS 
Su moe 
IEEE 


CRISP LETTER QUALITY OUTPUT 
UNSURPASSED EASE OF 
OPERATION 

This Compumart/ Commodore 
sysiem includes a COMMODORE 
8032 32K СРО. а 4040 DUAL DISK, 
а C-ITOH PRINTER and x/tace and 


WORD PRO 4 PLUS { aii cables in- 
cluded} List $5685 


EDUCATORS COMMODORE 
HAS EXTENDED ITS 3 FOR 2 DEAL 


A COMPLETE SYSTEM: includes 

a DUAL DISK DRIVE/TRACTOR 

PRINTER and an 80 COLUMN 

32КЕ CPU. No intertaces needed. 

Cables included. Lisi $3985. 
COMPUMART $3435. 

SAVE 5200 ON COMMODORE 

ACCESSORIES WITH PURCHASE 

OFA 32K PET—SAVE 5100 WITH A 

146K PET 


CHOOSE FROM: 
Visicaic/Word Pro 4/Wordcrati 80/ 


(Сах the Information Wizzard/ E AÓà(————— à 


Dow Jones Forilolio Mgmi System/ 
Assembler Development Package 


Authorized Dealer 
Accept No Less 


à 


From THE LEADER , 
We just might be tha largest independent small systems dealer in the country. Here's why: 
COMPUMART has been serving the compuler needs oi industry since 1971. 
We stock. tor Immedicte shipment, only those products from the tinest micro-compuler 
manutacturers. 
And any product, excepi software. сап be returned within 10 days tor a tull темпа — even 
if you jusi change your mind We also honor all manufacturers werrranties. Our expert 


technicians will service any product we sell 


ЕЕ 
& 


$3250 


This Basic 16к BYTE system 
{expandable to 32k) includes 
CRT DISPLAY. THERMAL PRINTER, 
MAGNETIC TAPE CARTRIDGE, 

$ ROM CAPACITY VIA ROM 
DRAWER, 410 PORTS. COMMUNI- 
CATION — HPIB, 25232 


PLUS 


TOUR CHOICE OF 4 SOFTWARE 
PACS OR TWO OF OUR "BEST 
SELLERS" —(VISICALC, GRAPHICS 
PRESENTATION, шін < 
МАНАСЕМЕНТ) SAVE $400 


HP-83 SYSTEM 
This Basic System trom Hewlet- 
Packard includes HP-83/ROM 
DRAWER/MASS STORAGE ROM/ 
54" SINGLE MASTER FLEXIBLE 
DISE DRIVE/HP-1B INTERFACE 
MODULE/2 METER HP-1B CABLE. 
COMPLETE SYSTEM 54249. 


HEWLETT PACKARD 
Authorized Dealer 
Accept No Less 


FROM ROCE WELL 

Gur МЫ Starter System (or Educa- 
Попа! & Laboratory use Includes 
4К AIM/BASIC k ROM/ASSEMBLER 
& ROM/FOWER SUPPLY ЕСІ EN- 
CLOSURE/CRAIG TAPE RECORDER. 


ACCESSORIES FOR AIM STARTER: 
PL 65 High Level Language; Paper 
for the Aim (roli; Rockwell's 4 slot 
Motherboard, 


WE ALSO CAERY RM EXPANSION 
ACCESSORIES FOR THE AIM-65. 


Authorized Degler 
Accept No Less 


| 0^ Rockwell International 
| 
| 


800-343-5504 


IN MASS CALL 617-491-2700 


COMPUMART 


65 Bent Street, Dept 110 


PO Box 568, Cambridge, MA 02139 


Call us for more information on products. product configuration and service. Our phones 
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We have c sterii of МОМУ knowledgeable sales people wailing to hear from you. and 
to help. Because service is what we're all about. 
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System Notes 


List Pager 


Allan Lovett, 20024 N 19th Dr, Phoenix AZ 85027 


List Pager, shown in listing 1, is a simple program for 
the Apple II or Apple II Plus computer, The program 
prints out listings, one page at a time, with a title on the 
first page and a number on each of the following pages. It 
will not split statements between pages but will instead 
automatically produce line feeds to move to the next 
page. You can choose either a full 80-column format or 
60 columns with margins on each side. List Pager is writ- 
ten in Applesoft BASIC, is set up for a Centronics 730 
printer, and requires one floppy-disk drive. 

To use List Pager, the program to be listed must first be 
captured as a text file. This can be done using a program 
such as Capture, which is found on page 76 of the Apple 
DOS manual. When List Pager is run, it will ask for the 


C Compiler only *75 


We have re-written Small-C as published by Ron Cain in the 
May, 1980 issue of Dr. Dobbs. The Code Works C compiler 
{CWC} includes these additional features: 


è Structures and unions 

& For, switch/case, do-while 

е Multidimensional arrays 

€ Conditional compilation (sifded,etc.) 

ө Assignment operalors, e.g. x += 10; 

® Can declare complex types, e.g. int [*Їр}[5]; 

е User supplied МО buffers of any size 

е Dynamic storage allocation (alloc and free) 

@ Command line arguments using argv and argc 
* Improved error handling 


CWC Бар! 


r subset ofthefull C language, We do not have: 
float, double, long, unsigned or short data types; static: initial- 
s sizeof; typedef; “?:"; casts; bit fields; goto; sundel, іі, 
Kline. 


CW/C еселе assembly language source code thal is 


then assembled using ASM or MAC, CW/C supports inline 
assembly language with the rasm ... Nendasm preprocessor 
commands. Requires 56K 8080 ог 280 CP/M system. Distributed 
on single-density 8" disk or Northstar double density CP/M 5" 
disk. Includes an excellent User Manual, the executable CW/C 
compiler, runtime library, and several useful example programs 
written in С. 
| ——— CW/C is $75, inching chipping in the US and Canada. 
THE OD СА гезідетіз add 6% баз. Уйа and MasterCard welcome. 


W RKS СРУМ һа reghtered trademark of Digital Research, 


Box 550, Goleta, CA 93116 805-583-1555 
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title of the program, the name of the text file, and if an 
offset (60-column format) for hole punching is desired. 
After this information is entered, it will print the listing. 

This program greatly improves the readability of a 
listing over that of continuously printed listings, which 
always seem to have an important line written on the per- 
forations between pages. 8 


Listing 1: The List Pager program printed in a 60-column for- 
mat with fü-column margins. The. List Pager can also list pro- 
grams in full 80-column format. List Pager places a title on the 
first page of a listing and numbers on subsequent pages. The 
program is written in Applesoft floating-point BASIC for the 
Apple ЇЇ or П Plus computer with one disk drive and a Cen- 
tronies 730 printer. 


100 D$ = CHRE (4392Т7% = 

110 RO = (ИМ = 1 

120 HOWE i HTAB (153! PRINT *'LIST PAGER’! PRINT i PRINT 

130 INFUT “TITLE IS 7 "TITLES?! PRINT : PRINT 

{Яй РЕ = 2 

158 INPUT * TEXT FILE IS ? *iTF$1 PRINT 

140 LM = 88 

178  PRIMT “OFFSET FOR НЫЕ PUNCH 7 C¥/N5 9:: GET ANS: PRINT 
T$ AND 

180 IF АМ "Y" THEN LH 
190 МОМЕ i PRINT DSF°F ROI" 

#10 PRINT CHRE (9) "ВОМ" 

210 05 = (160 — LEN CTITLES)? / 292 HTAR (D5)! PRINT TITLES 
$ PRINT CHRS (109: PRINT CHRS (10) 

яй PRINT DSi DPEN “TTFS 

730 PRINT Пг" КЕАО “STFS 

750 PL = 4 

езі PRINT CHRS (9)?I*BQN* 

тар LH& = “ibis = ** 

р9Һ СЕТ АФ: TF LEM (LN$) 

Bn 

975 IF LEN 41.48) 249 THEN 11% = 11% + At 

280 TF LWS = СНК (13) THEN GOTO 240 

290 IF As = CHRS (132) THEN GOTO 310 

400 COTO 270 

319 PRINT ТЕЕ = 1 

320 LM = LEN iLNS) + LEN 4(L19? :LE = 1: FOR Тя 1 TU 10: TF 
LH (LM x I» THEN LE = I + i? NEXT I 

330 FOR T = 1 TO LE: IF I нін 241 THEN 1901) = 
SI = 1) x LH * 1,64) 

932 IF Ix LM 290 THEN 19 (1) 

+ 1% — 2403-18) 

339  MEXT I 

340 PL = PL + LE 

ЖБП ТЕ PL өй THEN PL = PL - LE: FOR I = 1 TO 464 — FL: PRI 
NT CHRE (10): НЕХТ IRO = 1: COTO 380 

358 FOR I = 1 TO LE: HTAB (LH?1 PRINT [$4111 MEXT 

а?а GOTO 250 

ЗЕП РНІМТ  CHK$ 4109: PRINT TARI ADI "PACE "ІРШІРС = PG + 
1: PRINT CHES (1032 PRINT CHR (10}33PL e 41 IF КО 1 THEN 
LE = LE: FOR I = 1 10 LE: НТАВ (LA)? PRINT L8413; NEXT ІРІ 
= PL + LE: COTO 250 

390 PRINT Tt 

400 PRINT 047 Сі ОБЕ" 

418 FOR I = 1 TO 67 = FL: PRINT CHES 410)! MEXT 

428  PRIHT D&1'PRéU"; HORE І END 


CHRS 51): OWFRR COTO 390 


AILA 10 


240 THEN LH% = LHS + AB! GOTO 2 


MID* ILH 


HIDS (ГІЗІ - ài! x LH 


CALL TOLL FREE _ 300 -528-1054 


ATARI 


Special 32K BOO System 
BOO w ^32K, recorder, star 


raiders, IOy SE Hc KS 
Above w/48K 


BOO 15K) 

400 

810 Disk Drive 
825 Printer 
850 Inierface., 
410 Recorder 
830 Modem 
16K Мегтогу 
32k Memory 


DISK ORIVES 
Lobo 
Apple 151 Drive. 
Appla 2nd Drive 


MODEMS 
Novalion 
CAT 
D-CAT 
Apple Cat il 
Ашо Cal 


PRINTERS 
C. пећ 
25CPS5 - Serial 
2SCPS - Parallel 
40CPS - Serial 
45CPS - Parallel 
Dalasoulh 
DS 180 
Diabla 
630 RO 
w/ Tractors 
630 RO 
wo Trachors 
1640 RO 
w Tractors 
1640 KSR 
wi Tractors 
1650 RO 
wi Tractors 
1550 KSR 
ну Тасі 


fut x-106 . 
Fric Feed Opt. 
ісі МХ-80 
MEC 
POC-BO23A 
5510 RO 
wi Traclors. 
5520 KSA 
wi Tractors. 
Okidala 
Microline 80 
Microline 82-А. 
Microline 83-4 
Microhne B4 
Gantar 
Serial 
Parallel 
Texas Insiruments 
810 Basic 
610 Loaded 


ЗМ TEXAS INSTRUMENTS 
EPSON 


EPSON AMERICA, INC. 


OKIDATA 


VIDEO TERMINALS COMPUTERS 
Adds Altos 
Viewponl ‚Сай ACS 8000-15 Call 
Sorot ACS 8000-2 w CPM Call 
ІС 120 ‚ Call Northstar 
ІС» 130 Call Horizon ІІ 64K DD 52875 
ІСІ 135 ‚. Сай Horizon Il. 84K OD 53150 
IQ 140 Call Zenith 
-— — 7-89 48K w CPM $2200 
1 
912 С 5694 vt тұрды 
| 5744 anasonic 
e с 5935 э Баз — $150 
Zenith Sanyo 
Z-19 5769 9 B&W 5150 
12 Green , $240 
DISKETTS CALIFORNIA 
Scolch COMPUTER SYSTEMS 
54 0. 10, 16 Sector 64K Dynamic Memory 
[Oty 100) $250 16% Static Memory . 5255 
В 0.32 Sector Floppy Disk Cont $285 
{СЛУ 100) 5260 Serial synch Board. 5110 


vnd abaly kübppcti T0 change shm тйгп 


Parscnal chicks will dakay gnipping beo Meeks 


Order Line: 1-800-528-1054 = 
WAREHOUSE Other Information: 602-954-6109 P adim 


Siora Hours: Tues.-Fri. 10-5 MST Saturday 10-3 MST 


Prices reflect 3% cash discount Product shipped in factory cartons with 
manulacturers warranty. Add 2%. а minimum of $5, for shipping and handling. 


16 K RAM KITS 


NEC 4115 200 ns 


DISKETTES 


MD 525-01, 10,18 

МО 550-01 10.16 

MD 577-01 10,16 

MD 557-04 10 16 

FD 32 OR 34 -9000 
FO 32 UR 34 -PD 
FD 34-404 


DISKETTE STORAGE 


Sa^ PLASTIC LIBRARY CASE 

B" PLASTIC LIBRARY CASE 

PLASTIC STORAGE BINDER WITH INSEATS 
PROTECTOR 5%” 

PROTECTOR 8" 


INTEGRATED 
COMPUTER SYSTEMS 


THACA INTERSYSTEMS 

AL 

ZENITH 289 

CALIF COMPUTER SYSTEMS 
MORROW DESIGNS 
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Ії 95 


CAL 

CALL 
CALL 
CALL 
CALL 


PRINTERS 


ANADEX DP 9500 

AMADEX DP 9501 

CENTROMICS 739 

C-(TOH 25 CPS PARALLEL 

C-ITOH 25 CPS SERIAL 

C-ITOH 45 CPS PARALLEL 

С-ІТОН 40 CPS SERIAL 

C-ITGH TRACTOR OPTION 

EPSON МХ-80 

EPSOM МХ-80 F/T 

EPSON MX-100 GRAPHIC 

EPSON GRAPHICS АПМ 

1018-4455 PAPER TIGER 

1015-4506 PAPER TIGER 

IOS: 5605 PAPER TIGER 

INFOSCRIBE 500 9X9 150 CPS 
MALIBU 200 DUAL MODE 

МЕС SPINWRITER 3510 SERIAL RD 
МЕС SPMWRITER 3530 PARALLEL НО 
NEC SPINWRITER 7710 SERIAL НО 
MEC SPINYRITER 7730 PARALLEL RO 
НЕС SPIMWRITER 7700 D SELLUM OPTION 
MEC SPINWRITER 3500 SELLUM DPTIGN 
OKIDATA MICRÜLINE 60 

ÜKIDATA MICROLIME 82А 

ОКОАТА MICRÜLINE 83A 

OKIDATA iM ICROLINE БА 


MODEMS 


NÜVATION CAT ACOUSTIC MODEM 
HOWATION В-САТ DIRECT CONNECT MODEM 
HOWATION AUTO-CAT AUTO 

ANSWER MODEM 

HOWVATION APPLE-CAT 

UDS 103 LP DIRECT CONNECT МОРЕМ 

UDS 103 JLP DIRECT CONNECT ‘AUTO 
ANSWER 

DC HAYES МІГНОМПВЕМ II [Apple] 

DC. MAYES 100 MODEM (S 100) 

D.C. HAYES STACK Smart Modem (AS 232) 
LEXICON (3-11 MODEM 


APPLE HARDWARE 


VERSA WRITER DIGITIZER 

ABT APPLE KEYPAD 

MICROSOFT 2-80 SOFTCARD 
MICROSOFT RAMCARO 

ANDROMEDA 16K CARD: 

VIDEX ВО X 24 VIDEO CARD 

VIDEX KEYBOARD EHHANCER 

M & RSUPERTERM BÓ X 24 VIDEO BOARD 
NEC 12" GREEN MONITOR 

SANYO 12" MONITOR (B & Wy) 

SANYO 12" MONITOR (Green) 

SANYO 13" COLOR MONITOR 

ТЕЕСО 12^ HIGH RES GREEN MONITDR 
SSM AD BOARD (INTERFACE) AST 
SOM AIC BOARD (INTERFACE) KIT 
SSM IEEE 486 INTERFACE 
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MOUNTAIN HARDWARE 


CPS MULTIFUNCTION BOARD 204 00 
SUPERTALKER 50200 259 00 
ROMPL US WITH KEY BOARD FILTER 179 00 
ROMPLUS W/O KEYBOARD FILTER 130 00 
KEYBOARD FILTER ROM 49 (0 
COPY RÜM 49.00 
MUSIC SYSTEM 453 00 
ADM WRITER 149 00 
APPLE CLOCK 252 00 
AD + [А 299 00 
EXPANSION CHASSIS 575 00 
VISTA COMPUTER CO. 

APPLE 40 Track Drive А40 (163 К Bytes) 389 00 
APPLE 80 Track Orme ABO [325 К Bytes) 549 00 
APPLE 160 Track Oriwa А160 (652 К Bytes) 799 00 
APPLE 80 Column Card 328 00 
APPLE 8 inch Disk Drive Controller 549 00 


CALIF. COMPUTER SYSTEMS 


5-100 BOARDS 

27004 MAINFRAME 349 00 
20324 32K STATIC RAM 599 00 
20856 Бақ DYNAMIC ВАМ 499 00 
2422 FLOPPY DISE CONTROLLER & CP/M 339 00 
2710 FOLA SERIAL |/0 249 00 
2718 2 SERIAL! 2 PARALLEL 1/0 269 00 
2720 FOUR PARALLEL 1/0 199 00 
2810 2-80 СРО 249 00 
APPLE BOARDS 

ТРА 0 ASYNCHRONOUS SERIAL 

NTERFACE 139 00 
УГЛА SYNCHRONOUS SERIAL INTERFACE 149 00 
ММА CALENDAR CLOCK 59 00 
7720A CENTRONICS PRINTER INTEFFACE 99 00 
APPLE SOFTWARE 

MAGIC WINDOW WORDPROLESSOR 89 00 
MAGIC WAND 275 00 
WORDSTAR—APPLE 259 00 
MAILMERGE — APPLE (REQUIRES WORDSTAR} 9000 
SPELLSTAR — APPLE {REQUIRES WORDSTAR) 199.00 
DATASTAR 199 00 
EXPEDITER И APPLESOFT COMPILER 89 00 
PFS PERSONAL FILING SYSTEM 79 00 
PFS REPORT GENERATOR 79 00 
ASCII EXPRESS TERMINAL PROGRAM y3 95 
Z-- TERM COMMUNICATIONS SOFTWARE 89.95 
MICROSOFT FORTRAN 165 00 
MICROSOFT COBOL 540 00 
DB MASTER 2 4 179 00 
VISICALC 22 169.00 
VISIPLOT 149 00 
WISLDEX 169 00 
ССА DATA BASE MANAGER 99 00 
A-STAT COMPREHENSIVE STATISTICS PRG 119 00 


APPLE GAME SOFTWARE 


SPACE EGGS 24 95 
POOL 15 23 95 
RASTER BLASTER 24 95 
GORGON 32 95 
APPLE PANIG 24 95 
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(213) 


CPIM SOFTWARE 


MICROSOFT BASIC-80 293 00 
MICROSOFT BASIC COMPILER 318 00 
MICROSOFT FORTRAN-BO 393 00 
PEAGHTREE SYSTEMS CALL 
MAGIC WAND (REQUIRES CP/M) 275 00 
WORDSTAR {REQUIRES CP/M) 325 00 
MAILMERGE (REQUIRES WORDSTAR} 110.00 
SPELLSTAR (REQUIRES WORDSTAR} 199.00 
DATASTAR 249,00 
SPELLGUARD 239.00 
CP/M PICKLES & TROUT FOR ТАЗ. 80 175 00 


MORROW DESIGNS 


FLOPPY DISK SYSTEMS 
Controller P S Cables, Microsoft Basic. CP/M, AAT 


DISCUS 1 {Single Orive-—- 250 К] 799.00 
195605 | (Qual Dre —500 К) 1429.00 
DISCUS 20 (Singte Drive—500 К) 859.00 
DISCUS 2D (Dual Drive— 1 MEG) 1499. 00 
MSCUS 2+ 2 (Single Drwe—1 MEG) 1099.00 
DISCUS 2+ 2 (Dual Ore —2 MEG) 1999. 00 
HARD DISK SYSTEMS 

Controller P S | Microsof Basic CP/M, ДАТ 

DISCUS M10 (10 Megabytes) 2849 00 
DISCUS M20 (20 Megabytes) 3829.00 
D'SCUS M26 (26 Megabytes) 2949 00 
DECISION 1 COMPUTER 

2-В0А CP/M. NIK (UNIX identical), 32 10 1 MEG of 
mamory 

Floppy and/or Hard Disk CALL 
SD SYSTEMS 

$100 BOARDS 

VERSAFLOPPY 11 AST 389 0) 
VERSAFLOPPY 11 KIT 329.00 
SBC 200 (2-80 CPU) A&T 369 00 
SB 200 12-80 CPU) KIT 299. 00 
2-80 STARTER KIT 289 00 
EXPANDORAM |! КІТ (OK) 220 00 


We built a reputation on our 


| не 
WV EC 


JRES 


TRS-BO MOD | HARDWARE 


PERCOM DATA SEPARATOR 27 00 
PERCOM DOUBLER II 159 00 
COUBLE ZAP 1/80 45 05 
TANDON BD TRACK DISK DRIVE 429.00 
TANDON 4D TRACK DISK DRIVE 291 00 
LNW DOUBLER WITH DOSPLUS 3 3D 169 00 
TRS-80 SOFTWARE 

HEWDOS/B0 2 0 MOD | 139 00 
LAZY WRITER MOD I 125 00 
PROSOFT NEWSCRIPT MOD |. MI 99 00 
SPECIAL DELIVERY MOD 1,111 119 00 
X-TRA SPECIAL DELIVERY MOD I III 193 00 
TRACKCESS MOD | 24 95 
OMNITERM SMART TERMINAL MOD ! Ili 89 95 
MICROSOFT BASIC COMPILER FOR MOD } 155 00 
CORVUS 

FOR 5.100, APPLE OR TRS-80 

MOD 141 

Controer Case/PS Operakng System. AST 

5 Медаіуіа5 3095.00 
10 Megabytes 4495 00 
20 Magabyles 3395 00 
MIRROR BACK-UP 20) 00 
SUPPLIES 

AVERY TABULABLES 

1.000 3% X'S, 8 49 
3,000 3% X '&, 14 95 
9,000 3% X "i 19 95 


UARCO PAPER (Prices Ғ.О.В. S.P.) 


Ov X 11 18 Ib white 23 00 
144 X 11 18 !b white 39 0 


We stock a complete line of compuler covers. ртт rib- 
bons, primi wheels & NEC thambles—CALL US FOR YOUR 
NEEDS 


prices and your satisfaction. 


We guaraniee everylhung «e sell lor i days It ampihing 
wong (1 eurn Me ste ang as [rase it НМГ And 
e e'l gay the spp nc chan 
We accept isa and Master Cai on al! orders. COD orc 
accepted up ^o $300 00 Желісі accept school purchase 


ades 


Please add 52 00 for тапдап UPS sn: ping and harping 
оп orders urder 5) pounds delivered im ihe сопипелга! U 5 
Cail us for shipping charges on (terms that жеңіл mare man 50 
paunti Faran FPO and APO 10015 в ease add 15% Юг 
shipping California residents add Б” 52///7 14% 


hand and a 


The prem quoted are only valid Mr slack 
prices are = есето change міо шге 


31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 
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Software Protection 
in the United Kingdom 


The first conference on software 
protection in the United Kingdom 
started with a joke and ended with a 
joke. In between, there was little to 
laugh about. In opening the con- 
ference, Alistair Kelman, a leading 
software copyright lawyer, told an 
old music-hall joke about an 
Englishman who asked an Irishman 
how to get to County Derry. The 
[rishman replied, “If 1 wanted to get 
to County Derry, I wouldn't start 
from here." In other words, Kelman 
suggested, if we had a choice in the 
malter of software protection, we 
would not set out from the point at 
which we find ourselves: ensnared by 
a tangled and thorny copyright law 
whose concepts spring from the days 
when the computer was little more 
than a fancy abacus in the mind of 
Charles Babbage. 

The conference's closing joke came 
from retired software dealer and in- 
dustry pundit Julian Allason, who 
proposed a “final solution" to the 
piracy problem: give the pirates free 
rein! Allason told how the American 
software house OEM is offering a 
"nonexclusive" licensing deal. For 
$460, OEM sells a complete line of 
programs, which the purchaser can 
dispose of as he wishes—for his own 
use, for copying, or for modification 
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Martin Hay man 
Science Writers 
80 Paxton Rd 
London W4 20X England 


and resale. According to Allason, 
QEM intends its programs as "blue- 
prints" that the purchaser can modify 
to meet his needs, But even so, an un- 
named mail-order firm has already 
Pirated OEM's products, offering the 
complete OEM line For a mere $260. 
Held in March at the Waldorf 
Hotel in London, the Computer Soft- 
ware Protection Conference was sub- 
titled "How to Beat the Pirates." The 
conference offered many suggestions 
on how to deal with the worldwide 
problem now reaching epidemic pro- 
portions in the UK. But the general 
conclusion was that the pirates can be 
beaten only by spending lots of time 
and money and retaining a knowl- 
edgeable lawyer from the outset. 


The Backup Problem 

Software theft has only recently 
become a problem in the UK. Hard- 
ware releases usually reach the UK 
about a year after introduction in the 
United States. In the one-year inter- 
val, Americans do a great deal of 
software development for the new 
machine. Because a question always 
exists about how and by whom the 
American software will be brought to 
the UK, the situation seems to offer 
great possibilities for software 


thieves. 

Perhaps we should be surprised 
that VisiCale, the world's best-selling 
program, was not copied here until 
late in 1980. VisiCalc retails in the UK 
at £125 ($290) and is distributed by 
Applied Computer Techniques 
(ACT) of Birmingham, the same firm 
that sells the Commodore PET, 
Britain's best-selling microcomputer, 
In December 1980, ACT discovered 
that a mail-order firm run by David 
Bolton was marketing what it called a 
“backup disk” for VisiCalc. The 
"backup disk” didn't contain a copy 
of VisiCalc but was preformatted in a 
way that enabled the user to defeat 
VisiCale’s protection routines and 
make a backup copy of the original 
disk from ACT. Bolton's backup 
disks sold like hotcakes, partly 
because ACT itself still will not give a 
registered user of VisiCalc a backup 
copy. 

ACT promptly retained Alistair 
Kelman to apply to the High Court 
for an injunction to stop Bolton from 
selling the "backup disk," which ACT 
claimed was effectively a copy or an 
invitation to copy, and hence a 
breach of copyright relating to "ar- 
tistic or literary works." After re- 
quiring ACT to get US suppliers Per- 
sonal Software and Software Arts as 
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We're Offering You Our 
Company Secret. 

It's a brand new American-designed 
program generator that can eliminate the 
need to spend thousands of dollars on 
specialty programs. 


And, It's Available Today. 

It's the microcomputer program that 
Time Management Software is using to 
write its own professional software 
packages. And now, you can use it to write 
all the programs you'll ever need, We 
call it GENESIS. You'll call it incredible, 
because we have yet to lind a program 
on the market that GENESIS can t create. 

GENESIS is the next generation. 
Designed by a team of doctoral-level 
programmers. GENESIS runs on all 
CP/M* 2.XX systems. using compiled 
PL/1-80* 

The code generated by GENESIS is 
fast and efficient, and this new product's 
capacity to code difficult algorithms is 
virtually unlimited. и 

The speed of code generation itsell 
i5 literally awesome. Preliminary tests 
have indicated an ability to generale 
efficient code at a rate well in excess ol 
four lines per second. Clearly, GENESIS 
can write months of code in a matter 
о! minutes 


With You As Architect, Genesis 


Is The Ultimate Master Builder. 
Word processing. accounting 
procedures, statistical analysis, time 
management studies ... GENESIS can 
write any functions you could possibly 
need. Naturally, complete program 
changes are quickly and -— made, 
You speak plain American English to 
GENESIS — no code, no difficult intro- 
ductory language to memorize. The onl 
time you spend with GENESIS is in decid- 
ing the specifications of your program. 


Simply Stated, Genesis Is The 
Best Microcomputer Program 
Generator In The World. 
Period. 

Genesis comes with on-line docu- 
mentation, as well as a complete concise 
printed manual. written by a professional 
manual writer. — 

Due to its sophistication, we 
recommend this program for use with 
any disk system with 48k or more, using 
CP/M* 2.XX. The code which is generated 
is CBASIC* 

(Mote: Evan though GENESIS runs in 
compiled PL/1-BO* il is not necessary to 
Have PL/1-BO* in order to run the program.) 


The program comes on slandard 5\-or 


B-inch disk, with storage sleeve. Тһе 
program that will allow maximum use of 
your hardware ...an introductory price 
of $500. 


GENESIS is available now directly | 
from Time Management Software. and is 


fullest advantage of my hardware. 
NAM 
ADORE 
CITY 


STATE 


not sold through any other outlet. Time 
Management Software will send tree 
updates of new material and products to 
GENESIS owners as they develop, to make 
sure you ve got everything you need 

Order the most advanced program 
generator system on the market today, 
by calling one of the toll-Iree numbers 
or by returning the order blank below 


Call now toll-free to order. (Ask for 
operator 603.) 


1 -800-824-7888 (Nationwide, 


except Calilornia, Alaska and Hawai) 


1-800-852-7777 (in California) 
1 geret 4-7919 (іп Alaska and 


Hawai 


YES ess» | nged GENESIS to Bevel the ultimate program and to take 10А1 


ZIP 


| have enclosed $500 to avold delays, shipping and handling charges. 


(Check О Money Order O C.O.D. (If delive 
above, please specify.) 


О Sinch disk 


Please specify one: О 5X-inch disk - 


address is different than 


| -Price includes tax, handling and shipping- {except C.O.D, orders.) 


MANAGEMEN | 


OMAN 


SOFTWARE” 


123 E. Broadway 
РО. Box 727 
Cushing, Oklahoma 74023 


"Regetered Trademarks of Digital Research Inc 
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How To Start Your Own 


Successful 
Computer 


Business 


Projechons tor the computer industry indi- 
cale astronomical growth during the 
coming years Sales of mecropracessors 
alone ara expected lo exceed а stagger- 
ing 2 billion dollars by 1984! This compre- 
hensive manual will show you how lo use 
your expertise to cash 1n an the exploding 
compuler marketplace 


This manual covers virtually every aspect 
of starting or buying a computer business 

il contains aver pages ihat are Шенді 
with valuable inlormation and facts to put 
усы on your path to success А path thal 
you talor to your personal goals, preleren- 
сез, background, slrengiis, and rasou- 
ces Wilh manual you will explore and 
evaluate oppertunies such as ап inde- 
pendenl software vendor, systams house, 
consuMant, distributor. гай sore, and 
mon. 


"How іс Slan Your Own Successful 
Compuler Business" will help you gel the 
best return on your investment. It 15 COTH- 
prehensive and easy іо use This manual 
providas Ine planning checklists and sam- 
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co-applicants in the injunction, the 
court found no reason to stop Bolton 
from selling his “backup disk.” 

Instead, the court simply passed a 
motion requiring Bolton to record all 
sales of the disk until some future day 
when the matter would come to trial. 
In the event of a trial, the motion 
would become the basis of any legal 
award for compensation. But even if 
Bolton paid up, the cost of recovery 
would far outweigh the damages 
themselves. The legal process is ex- 
tremely slow in the UK, and the 
backup disk is still being sold. Fur- 
thermore, practice at the UK Bar for- 
bids a lawyer from taking a case on a 
speculative basis. Counsel's fee for 
pleading is payable whether or not 
damages are recoverd. This makes 
"test cases" such as this one a rather 
Quixotic exercise, 


Oblique Threat 

In the Bolton case, an apparent at- 
tempt to persuade Bolton to desist 
may have undermined the position of 
the plaintiffs. On the morning of his 
appearance in court, Bolton received 
by mail a trade-newspaper clipping 
describing the somewhat similar case 
of Vincent Cohen. London police ar- 
rested Cohen in connection with the 
alleged theft and dishonest handling 
of source code belonging to the 
American firm Graham-Dorian Soft- 
ware, Detectives interviewed Cohen 
and were thought to be considering a 
charge of conspiracy. (By a quirk of 
English law, one need not actually 
conspire to do anything illegal in 
order to be charged with conspir- 
acy.) 

The Cohen case has now been set- 
tled out of court, but the case was 
very much alive when someone sent 
Bolton the clipping with the word 
"arrested" underlined. Clearly the 
sender of the clipping knew the date 
of Bolton's hearing, and that suggests 
the sender was an interested party. As 
Alistair Kelman pointed out, if a 
judge learned that a plaintiff had in- 
dulged in this sort of oblique threat, 
the plaintiff's case could only suffer. 

Cohen, incidentally, appeared at 
the piracy conference looking 
unabashed. 


To Be a Pirate 

Against this background, Julian 
Allason's opening remarks are under- 
standable, "If I were to start again in 
the software business," he said, 71 
would be a pirate. It’s the quickest 
way to make money with the least 
risk that there is in Britain today. I 
would buy a wide range of programs, 
copy them and resell them by mail- 
order. Then if things went well, 
which they would, I would get bold 
and make the programs available to 
dealers. If the programs were so wel! 
known as to be obviously recognized, 
then І would describe them as 
‘backup copies,’ " 

Although Allason said additional 
precautions would probably be un- 
necessary, the aspiring pirate could 
put aside any fears by lollowing 
American practice: change a few pro- 
gram lines, renumber the program, 
remove the serial numbers, advertise 
under a bland trade name, or buy a 
"cut-out" license from a company 
that has either gone out of business or 
beught its license from another 
dubious and short-lived company, 
The result is a "deck of cards" in 
which each company must be sued in 
turn. This wrinkle is a recent migrant 
to the UK, first making its appearance 
in the case of a backwoods outfit 
called Kansas City Systems. 


Level IV, Anyone? 

Despite its name, Kansas City 
Systems is literally a backwoods 
operation, Its premises are a shack in 
a forest near Chesterfield, in the 
north of England. Gne of the British 
distributors of Level III BASIC and an 
associated monitor, the Eastbourne 
software house A ] Harding (Moli- 
merx), took Kansas City Systems to 
court for pirating Level III and resell- 
ing it as Level IV. Kansas City 
Systems' chief, Tom Crossley, argued 
that he had bought the software from 
one Sorrell B Chapman, whom he 
met at a microcomputer show in Bri- 
tain in 1979. According to Crossley, 
Chapman claimed to be legitimately 
selling the software on behalf of the 
now defunct GRT Corporation. 

Clearly there is no way for an 
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English court to test the validity of 
the American “cut-out” license, but in 
this instance the plaintiffs won a 
qualified victory. Using an unusual 
legal instrument called the Anton 
Pillar order, the plaintiffs got hold of 
disks, documentation, and corres- 
pondence belonging to Kansas City 
Systems. The Anton Pillar order em- 
powers the plaintiff's legal representa- 
tive to act as an officer of the court in 
cases of suspected copyright infringe- 
ment. The plaintiffs lawyer can re- 
quire the defendant, without notice, 
to open his premises to a search and 
to let the plaintiff's representative 
take away any relevant documents. If 
the defendant refuses, he is in con- 
tempt of court. 


The Knock at Night 

Will the Anton Pillar order play an 
important role in the control of soft- 
ware piracy in the UK? Will pirates 
fear the knock in the middle of the 
night? Alistair Kelman calls the An- 
ton Pillar order a "judicial 
invention," noting that Parliament 
has never debated this unusual provi- 
sion for search and seizure. But the 
Anton Pillar order has already been 
used several hundred times, 

Although most commonly applied 
in piracy cases involving phonograph 
records and music tapes, the order 
was first invoked in a case of com- 
puter piracy. Its namesake, Anton 
Pillar, was a German manufacturer of 
an emulator utility for IBM equip- 
ment. British distributors of the utili- 
ty, however, started making unli- 
censed copies and selling them at cut 
rates. When Pillar found out, he 
sought an injunction to stop the 
pirates, and he successfully argued 
that the evidence needed to prove in- 
fringement could only be seized by a 
search that took the offenders by sur- 
prise. 

Kelman noted that at the top end of 
the market, much business can be lost 
through organized software piracy. 
"There is now a risk from organized 
crime —the big sharks who will be a 
real menace as the market develops," 
he warned. But so far, little evidence 
of organized crime invoivement has 
surfaced, In typical piracy cases, 
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dealers supply a “complimentary” 
copy of one disk instead of a discount 
on another; or a service engineer “just 
happens to have” a word-processor 
program that he can get the customer 
for a cash discount —say of 90 per- 
cent. 


Only Amateurs 

Home copiers, as distinguished 
from professional bootleggers, drew 
sharp words from Allason. Claiming 
that amateurs account for 99 percent 
of illicitly copied programs, Allason 
revealed the results of a confidential 
survey of PET users in the UK. For 
every program bought from a 
legitimate source, Allason found, two 
and a half copies were made without 
permission. The UK trade paper 
Computer Weekly confirms Allason's 
Figures. Commodore says its software 
cassette market has slumped to only 
40 percent of what it was a year ago. 
Even with many PET users changing 
to disk, such a decline in cassette sales 
puts an intolerable strain on the 
market. 

Is copying in the home less per- 
nicious than professional bootleg- 
ging? From the amateur's point of 
view, illicit copying might seem a 
good thing. Certainly the surround- 
ings are innocent enough; this sort of 
copying takes place mainly among 
friends, at schools, and in user 
groups. 

But amateurs confront software 
publishers with a dilemma: if 


| publishers take no steps to protect 


their programs, making a copy 
becomes the easiest thing in the 
world. On the other hand, if 
publishers use protection routines, 
making a copy is for many amateurs 
the most enjoyable thing in the 
world. Unlike semiprofessional users 
of software, amateurs have both the 
time and the enthusiasm needed to 
defeat protective measures. Peter 
Laurie, editor of Practical Com- 
puting, confirmed Allason's view by 
saying, "Any intelligent teenager will 
make it (overcoming copy-protection 
measures) his first task of the day." 
The case of Microchess shows how 
severely amateur copying can 
damage software sales. Before the In- 


ternational PET Users’ Group 
published a method of copying 
Microchess, the game program had 
sold more than 100,000 copies. After 
publication of the copy method, sales 
dried up. By contrast, the semi- 
professional program Wordcraft en- 
joyed a dramatic increase in sales 
when the protection routine known 
as the "Dongle" was incorporated. 


The Príce of Free Copies 

The amateurs own long-term in- 
terests are actually damaged by copy- 
ing software at home, according to 
Allason. As royalties decline, both 
authors and publishers become reluc- 
tant to publish. Until recently, ACT 
published 200 titles; its list has now 
dwindled to 20. The company no 
longer finds it worthwhile to publish, 
document, and support a long list of 
marginal sellers. Instead, ACT leaves 
programs with a small market to 
smaller firms that skimp on documen- 
tation and support, or to bootleggers 
who provide no support and who 
would never consider providing 
documentation. Because documenta- 
tion is clearly a written work, it is 
subject to the provisions of the 
Copyright Act. 

Allason named some programs 
whose publication stands in jeopardy 
because of pervasive software piracy. 
Among them are a financial modeling 
program called Nebula, produced at a 
cost of $600,000; Micromodeler, 
which was to have sold for $900: and 
Dr Michael Brinson's elegant and 
useful AC Circuit Analysis, with- 
drawn from the marketplace. 

[n brief, Allason said amateur 
piracy will have five consequences For 
the average software buyer. It will 
reduce the range of software 
available, raise prices, and make 
companies reluctant to invest in soft- 
ware development. He said piracy 
also leads to lack of support and 
maintenance, and discourages 
development of software by cottage 
industries which cannot afford to go 
to court to protect their interests. 

Allason disagreed with those who 
claim the solution to piracy is to 
reduce prices paid by consumers. He 
cited a survey showing that programs 
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are copied whether they're priced at 
$7 or $400. 


Few Are Innocent 

Consultant Jan Litterick ap- 
proached software piracy with an 
honesty that refreshed some and hor- 
rified others, Stepping up to speak on 
"Why I Am a Software Thief," Lit- 
terick asked, "Which of you can say, 
hand on heart, that you have never 
made a copy, or used one 
knowingly?" Fewer than five people 
raised their hands. 

Buoyed by this mass confession, 
Litterick assuaged everyone's guilt by 
arguing that bootleg copies are in- 
dispensable for software evaluation. 
In the hectic and hyped atmosphere 
of a store, he said, real evaluation is 
impossible. Authors of good software 
have nothing to fear from unauthor- 
ized copies, according to Litterick, “lf 
it's a good package," he claimed, 
"then there are compelling reasons 
why I should go on to buy it in the 
conventional way." 

Litterick's speech implied that the 
unseen "customer" actually plays a 
vital role in the development of soft- 
ware. With the help of the amateur 
pirate, poor programs are gradually 
winnowed out, leaving the kernel— 
the 100-percent debugged, easy-to- 
run, and magnificently documented 
software—selling for a song. If only 
authors and publishers would show a 
little more gratitude! 

A great many amateurs would 
probably endorse Litterick's second 
point: a single-disk user must have a 
backup copy, especially if he has both 
data and program on the one disk, 
What's more, Litterick said defiantly, 
what can any of the manufacturers do 
if the determined thief goes for bit-by- 


bit copying? 


Countermeasures 

The conference raised many ideas 
for fighting software piracy. Some 
are new and theoretical, but most are 
already familiar to Americans. 
Allason ran down a list of anti-pirate 
weapons that he thinks should be 
brandished immediately: 


s"Megabuck" lawsuits—the cost- 
attrition weapon, 
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e The embarrassment factor. Perhaps 
saying “You know that | know" will 
be more effective in the UK's smaller, 
more centralized economy than in the 
US. 

elnduced dependence, а strategy 
used by mainframe manufacturers 
who claim that only they can give 
customers the documentation and 
backup they need. 

eLicensing of users, generally con- 
sidered the most effective weapon 
against piracy. 


Laurie believes licensing is the only 
effective way to combat pirates. 
Although amateurs are too numerous 
and energetic to be stopped from 


making illicit copies, vendors can 
stop real pirates by using existing pro- 
visions of law to secure agreements at 
the point of sale. If the supplier's 
name is visibly coded in at the begin- 
ning of a program, and invisibly 
coded in elsewhere, there is a legal 
basis for enforcing the original license 
agreement, The visible trademark 
establishes a breach of contract; the 
invisible, if the illicit copier expunges 
it, establishes a breach of copyright, 

When programs are intended for 
the mass-market microcomputer, 
Laurie sees a contradiction in trying 
to discourage copying by making the 
programs hard to use. Software is 
made to be used; in fact, a license 


should permit the licensed user to 
make the modifications he needs. Ty- 
ing software to a specific machine or 
implementing a turnkey system 


would be self-defeating. 


The Case of ChessBall 

Alistair Kelman gave the con- 
ference a detailed and analytic look at 
the state of the legal theory of soft- 
ware protection. In both British and 
American law, the most desirable 
form of protection for a computer 
program is a patent, which confers a 
monopoly on the owner. Unfor- 
tunately, in the UK the Patent Act of 
1977 specifically excludes computer 


Computers may simplify your business, 
but it isn’t always simple to choose one. 
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As your computer company, Synchro-Sound International will not only offer you a large selection ol 
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Whether it's a micro-compuler, a printer, a video display terminal, accessories, or even a complete turn-key 
operation. We'll design it. Configure it. Guarantee it. We also offer a wide range of easy-to-understand 


software. 


What's more, we have all the answers after you purchase your computer, too. We'll give you fast 
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Meet HP Series 80: 


Hewlett-Packard’ new one-on-one 
computing systems for professionals. 


ИР белгіс» 80 Personal Computers for Professionals: HP-85 ($3250*) and HP-83 ($2250*) spevificarions: 
IOK RAM expands to 32K. 32K ROM expands іш SOR: CRT with integrated graphics; (HP-85 only; built-in 
thermal printer, cassette tape unit), Software includes VisiCalc PLUS, Information Management, Graphics 
Presentations, Surveying. Date Communications (Fall "81), Sratisics, Regression Analysis, Math, Linear 
Programming, Waveform & Circuit Analaysis, BASIC Training. HP peripherals include flexible disc drives, 
printers arid plotters. Visitale" ix a trademark of Personal Software, Inc. 

“Suggested retail price excluding applicable state and local tangs = Continental L.S.A., Alaska & Hawaii, 
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Together, You can Analyze Technical 
Problems and Evaluate Solutions. 
Rapidly and Accurately. 


HP Series 80 personal computing 
systems provide the technical solutions 
you require. Quickly! Easily! Inexpen- 
sively! Analysis techniques that were 
formerly difficult and often impossible 
become part of your everyday work 
routine. You can evaluate functional 
behavior, select variable alternatives, 
perform cost analysis... апа more...all 
with greater accuracy and using more 
variables than you thought possible. 


Series 80, VisiCalc™ PLUS 
And You 


HP's VisiCalc PLUS is a major new 
software tool. It's an electronic worksheet 
that instantly recalculates results as you 
change the variables. You ask the what-if 
questions and immediately see their 
effects on your solution. No program- 
ming is necessary... you сап become 
proficient with VisiCalc PLUS in a few 
hours...and then watch your horizons 
broaden. VisiCalc PLUS features many 
powerful functions including statistical 
analysis tools and the entire HP Series 80 
BASIC math set. Plus graphics! Create 
professional presentations with curve-fitting 
plots, stacked or clustered bar graphs, 
exploded pie charts and line graphs, all in 
up to four colors, on paper or transparencies. 


ONLY FROM 
HEWLETT-PACKARD 


HP Series 80 personal computing 
systems are part of a forty-year tradition 
of electronic products built to uncompro- 
mising standards of excellence. Addi- 
tionally, HP Series 80 products are serviced 
by HP technicians and on-site service 
contracts are now available. We urge you 
to judge for vourself with a hands-on, 
one-on-one demonstration at your HP 
dealer. For locations, call TOLL-FREE 
800-547-3400, Dept. 276F, except 
Alaska/Hawaii. [n Oregon call 758-1010. 
Or write Hewlett-Packard, Corvallis, 
Oregon 97330, Dept. 276F ét L/04 


(7; HEWLETT 


PACKARD 


software. But Kelman showed how, 
in the realm of computers, the ar- 
tificial distinction between copyright 
and patent can make a monkey of the 
law. 

Kelman described a game called 
ChessBall, invented by patent agent 
Paul Cole, A board game combining 
chess and football, ChessBall is 
played by two teams of three 
players—a Knight, a Queen, and a 
Bishop. The ball is on a grid and 
reacts to the arrival of a player in one 
of the surrounding squares according 
to a complex set of rules, Goalposts 


stand where the King and Queen are 
situated on a normal chessboard. 
The object of the game is to score as 
many goals as possible in a set period. 

"It is possible to sell ChessBall as а 
board game, and it might be possible 
to obtain a patent for it," Kelman 
said, "However, it is also possible to 
sell ChessBall as a tape which could 
be loaded into the domestic micro- 
computer and played by the family. lt 
would further be possible to make a 
special microcomputer where the 
game of ChessBall was built into the 
electronic circuits. Under the present 
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WE EXPORT:. 


We test all systems thoroughly before shipping. We integrate the CRT, printer, modem & other 
peripherals. Every system purchased from us is ready For plug-in operation when you receive it. 


CALIFORNIA COMPUTER SYSTEMS 2210A: HIGH QUALITY. LOW PRICE 
£804 CPU with 1 serial port; 12 slot S-100 mainframe, disk controller, 64K dynamic RAM. 


We can add additional vO capability, drives, CRT, printer, i 


OCutsanding long term reliability. Features Z80A CPU, 5-100 bus; double density drives 
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MAX BOX Mfg by fol D. Owens Assoc. 8” dual drive cabinet w/regulated power supply, 
fan, complete internal cabling. Will hold Qumes, Shugarts or Siemens, pit 
mounted, Excellent design & engineering. 17! 1" x S's" x 22 

With 2 Qume double sided drives . . 
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law, the game on tape is not patent- 
able but the designated micro might 
well be,” 

These ideas were elaborated upon 
by Laurie, who advanced the idea 
that a “device” is patentable and 
hence enjoys the protection of patent 
law, which is far more bulletproof 
than copyright law. 

"Let us suppose," Laurie argued, 
"that you have a bright, patentable 
idea and wire together some discrete 
transistors to make it work. The 
result is certainly a device and can be 
patented. Suppose that you take an 
uncommitted logic array and con- 
figure it to work like the transistors. 
Again a device, and patentable. Sup- 
pose you use a microprocessor con- 
trolled by a program in ROM (read- 
only memory). The ROM is physical- 
ly changed by programming it. The 
same program in EPROM (erasable 
programmable read-only memory) is 
also a device, even though the altera- 
tion to the basic structure is just in the 
distribution of charge." If the pro- 
gram is in dynamic memory and the 
charge lasts only a millisecond, it's 
still a device, he said. 

By a quirk of the British Patent 
Law of 1977, a person can commit 
"contributory infringement" of a pat- 
ent if he helps someone else infringe 
the patent by, for example, providing 
instructions about how to do it, By 
this means, Laurie argued, it is 
theoretically possible to catch the 
software pirate, The pirate may, he 
said, be giving "instructions" in the 
form of software which, once loaded, 
becomes a patent infringement under 
the terms of the Act. This approach 
may or may not work; certainly 
nobody in the UK has had the nerve 
to put it to the test. 


New Concepts 

In the process of trying to overhaul 
the Copyright Act of 1956, Kelman 
has suggested some new concepts that 
may help clarity legal thinking about 
the intellectual property called soft- 
ware. One important concept is that 
of “transitory reproduction." 

According to Kelman, a transitory 
reproduction occurs when, for exam- 
ple, a program is read into memory 


and used to perform a particular task. 
Although the program itself may be a 
copyright work, no blame is attached 
to using and reproducing the program 
for the brief period of its appearance 
on the video display terminal. Nor 
does the use of the copyright work 
dilute in any way the copyright of 
any material which the transitorily 
reproduced program has processed. 

Kelman has proposed a new con- 
cept called “transmutation” to 
describe any computing whose final 
effect is to steal one person's program 
and render it in another form. He 
defines the term as the automatic con- 
version of a source work into an ob- 
ject code by electronic, mechanical, 
or similar techniques, Transmutation 
is intended to cover such familiar 
words as “compile,” “assemble,” and 
“interpret,” which already have 
specific meanings in law and com- 
puter science. 

British courts already have groped 
with the concept of transmutation, 
but the current copyright law has 
shown itself unable to cope with the 
new concept. A notable instance is a 
recent case in which Sinclair Elec- 
tronics sought an injunction against 
Compshop, which Sinclair alleged 
had copied the design of Sinclair's 
ZX80 pocket computer kit and in- 
troduced the copy in the US. Kelman 
bemoaned Justice Megarry's position 
that information held in ROM could 
not be copyright "because he couldn't 
see it," Kelman asked whether the 
rights to the Justices own work, 
Manual of Real Property, would 
disintegrate if the manual were 
entered into the memory of a com- 
puter as a code, and then accessed by 
someone asking questions in "com- 


puter language." 


International Complications 
Although Kelman’s concept of 
transmutation has found some favor 
with European lawmakers trying to 
draft a harmonized copyright law for 
Europe in the 1980s, important dif- 
ferences exist between Continental 
and Anglo-Saxon laws on intellectual 
property. These differences may com- 
plicate international software protec- 
Hon. The Continental concept of 


"moral right" to intellectual property 
is an example, In the US and the UK, 
an author sells intellectual property in 
much the same way as he would sell a 
piece of furniture, The author gets 
money in exchange for rights to the 
property. According to Continental 
tradition, however, the author retains 
the right to have his name associated 
with his work, and to stop unauthor- 
ized versions of his work from ap- 
pearing, whether or not he has sold, 
given away, or otherwise disposed of 
his pecuniary rights with respect to 
the work. 


Will Continental programmers be 
able to wield the concept of "moral 
right" in defense of their creations? If 
sp, could the Anglo-Saxon world bor- 
row the concept? Will North Ameri- 
can and British programmers be able 
to defend their rights by pressing the 
important distinction between "tran- 
sitory reproduction" and "transmuta- 
tion"? Until these questions аге 
answered, software authors and 
publishers can only hope to enforce 
license agreements signed at the point 
of sale. The laws on software piracy 
are all buckle and no swash. @ 
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SD SYSTEMS KITS 

£80 STARTER KIT: single board compu- 
ter with RKAM/ ROM, 1/0, display, key- 
bd, kluge area. .... ys 1360. 
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: Legal Time & Billing System 
ҚЫ MOT Professional Time ж Billing 


SCHEDULER: Docket/Calendar & 
Control System 

TAXEXEC: Individual Income Tax Return 
Preparation System 

ia pei Job Cost & Profitability Report- 


System. 
MAGIC QUILL: Bookkeeping and 
Accounting System 
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Information Systems... ...... .$1,500 each 


THE FORMULA 
А new concept in report generation, Uses 
а unique full screen editor to visually 
describe format of reports. Multiple file 
access, algorithmic calculations & 
conditional printing. Includes CBS, From 
Dynamic Microprocessor Assoc... 5595. 


dBASE Ш 
Brings power of mainframe database 
software 10 a microcomputer, Manual 
and demo software: ssis ss .... S 50. 
Complete package ii Bener back 
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COMMU NICATIONS Wane 
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Network Tools 


Ideas for Intelligent Network Software 


Some people foresee electronic in- 
formation as the currency of the 
future: those who have it will use it to 
get more, and those wha don't have it 
will be exploited. Actually, money 
probably will continue to be the cur- 
rency for years to come, but the com- 
puter will be the primary tool for con- 
trolling its flow. The key to this flow 
lies in computer networks. With the 
price of individual computers drop- 
ping, more people are solving their 
problems with computer networks, 
rather than with a single large com- 
puter. 

Metworks are more than just con- 
nections between computers, The 
physical connection —be it a twisted- 
wire pair, phone line, or satellite 
transmission —is of little consequence 
compared with the software that uses 
the connection. 


Personal Computer Networks 

Most network software devel- 
opments aim to define protocols with 
sufficient generality to last a decade 
or more. ARPAnet, X25, and 
Ethernet, all primarily computer-to- 
computer networks, are now the 
focus of computer vendors' attention. 

But another group of networks uses 
computer-human interfaces to pro- 
vide interactive services. News and 
mail systems, shopping marts for 
software releases, and bulletin boards 
all fall into this category. 

In these networks, information 
clearly is not currency but instead the 
commodity being paid for. (You may 
become painfully aware of this upon 
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receiving monthly bills from the 
telephone company and the "infor- 
mation utilities. ”} 

As a personal computerist, you 
have special needs that should be 
taken into consideration by the net- 
working software. Ideally, your 
home computer should become an in- 
telligent node on the network, mak- 
ing the network connection process 
invisible to you. Under such a 
system, your computer can call up 
the information service at night, 
when rates are lowest and the net- 
work response time is probably at its 
best. 

An intelligent node system has 
another valuable application: a set of 
Hles on one computer can be trans- 
ferred automatically to another node 
on the system. Each night when the 
network is activated, system A calls 
system B to determine which one has 
the latest version of each file. The up- 
dated file is then copied over the out- 
dated one. You can spend all day Fri- 
day editing your resume on system À 
at work or school, then get up Satur- 
day morning to find the edited ver- 
sion in your home computer's file, 
ready for further use or revision. A 
similar procedure could be used to 
send revisions of operating systems 
and even the network programs 
themselves, The command to activate 
the network can be executed at any 
time if a transaction is required before 
the usual late-night activation. 


An Intelligent Node Program 
With the needs of the personal 


computerist in mind, I have designed 
a set of modules that provide a basis 
for networking. ] tried to make the 
modules very general, as well as сотп- 
pact and efficient enough for use in an 
actual networking system. In any 
event, the modules should prove 
useful in trying out new protocols 
and adapting quickly to different net- 
work interfaces. 

Designing a network from the 
ground up provides the advantages of 
control over the planning and regula- 
tion of protocols and transactions. 
James Martin's book Systems 
Analysis for Telecommunications is 
recommended to anyone interested in 
designing a network. Another 
valuable book is Software Tools by 
Kernighan and Plaugher, from whom 
| have borrowed the idea of pre- 
senting modular programs as a set of 
tools. In this case the tools are for 
developing a network system. 

Desirable as it may be in some 
ways, designing your own network 
creates the immediate problem of in- 
terfacing with all other information 
services, For the microcomputer 
owner, a more realistic goal would be 
designing a general-purpose interface 
to converse with other machines on 
the network, and then designing a 
local protocol to "ride on top" of the 
interface. The designers of the X25 
network architecture anticipated this 
problem when they specified X25 in 
several distinct layers. Only the 
lowest level is in contact with the net- 
work. The higher levels behave as if 
they were sending and receiving data 
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across the network in a more abstract 
way. 

The lowest (physical) level of any 
network can be implemented with my 
proposed networking modules. The 
user level could be fashioned to ap- 
pear the same as X25 or the ARPA- 
net, 

The following specifications 
describe software modules needed for 
a basic network capability. The 
source codes for five of the 
functions —DI ALER, PROMPT, 
CONVERSE, TRANSLUCID, and 
TRANSACT —are given after the 
specifications. These functions can be 
implemented in whatever language is 
available, and under any operating 
system or monitor the user chooses. 
Once the functions are available, the 
environment will be reasonably in- 
dependent of the operating system, 
and future utilities designed for this 
environment will be easier to install. 
The functions can make the network 
protocol easier to implement and put 
the transaction processing on a high 
level, 


WATCHDOG and ALARM 

Networking. a real-time process, is 
slow and has a wide tolerance for 
speed fluctuations. But because pro- 
tocols still must be executed in the 
proper sequence and in a consistent 
time frame, interrupt handling is 
needed for timing functions as well as 
for input and output. 

Many large networking computers 
have multiprocessing operating 
systems. They can have several tasks 
running at once, trading off central 
processing unit (CPU) cycles, and 
each task can be doing part of the job. 
The most important tasks are the 
ALARM and WATCHDOG func- 
tions, and І have included them 
among the modules. ALARM tells the 
system when it is time for a transac- 
tion, or when certain services are 
available on the network. WATCH- 
DOG watches the network traffic and 
steps in if a conversation gets bogged 
down in protocol. 

In networking, perhaps more than 
anywhere else, error recovery is 
crucial. When two computers are 
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* Supports two sided expansion disk drives (1.2 megabytes per diskette}. 
JobStream CP/M 2.2 (with Z-80** Debugger) $235 
Video Text Editor $130 
2-80 Debugger Source Code 
Package of above (a $415 value) 


“Software with Service" 


Afton 
International, Inc. 


$ 50 
$295 


Prepaid, Visa, MasterCard ог COD. 
Shippsng and handing extra. 
California residents add 6% sales tax 


TUM. фе! onm i 
атт ап ' "uu І 
JebStraam, T'aciMede Bias ATÒN Intl. 


260 Brooklyn Avenue, San Jose, CA 95128 
(408) 285-4078 
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talking over a voice-grade line at 4:00 
in the morning, they could easily get 
out of step on a bad byte. In this case, 
you would at least want to make sure 
a telephone connection is broken, and 
you probably would like the com- 
puters to settle their differences 
without waking someone up or hav- 
ing to start from scratch the next 
night. This level of error recovery 
may sound formidable, but a few 
strategies can solve most common 
problems while enabling your com- 
puter to decide when it is hopeless to 
continue trying. 

The WATCHDOG and ALARM 
functions can also be implemented on 
the typical personal computer system 
without multiprocessing. A timer 
with interrupt capability is required, 
and a real-time clock with interrupt 
alarms would be best. 

Both the WATCHDOG and 
ALARM functions can be im- 
plemented in the same timer-interrupt 
routine with a global flag to signify 
whether the normal ALARM mode or 
the WATCHDOG mode is active. [п 
using the ALARM function, a pointer 
in the AGENDA (a file specifying the 
transactions that need to be per- 
formed) shows what the next activity 
is and when it is scheduled. The timer 
is then set for activation, and the pro- 
cess goes into a wait state. When the 
interrupt occurs, the interrupt 
handler notes that it is in the alarm 
mode and jumps to a routine which 
starts up the desired activity. 

If you are starting a process which 
may get hung (meaning you may wait 
forever for a transaction to be com- 
pleted), set the TIMER function to 
WATCHDOG, start the timer and 
start the process, [f the process is not 
finished before the timer causes an in- 
terrupt, the handler will see that it 
was activated as a WATCHDOG, 
and it will look around for an in- 
complete transaction. Then it can 
clean up the failed action, closing or 
removing any files the transaction 
used and incrementing a counter to 
keep track of the number of failures. 
If this counter exceeds a certain 
threshold, the transaction will be 
removed from the agenda and 


| JUST LAUNCHED! 
VOYAGE OF THE VALKYRIE 
BY LEO CHRISTOPH ERSON 

EZ | 


The ancient Norse lords bravely sailed their ships across new waters in search of 
adventure. No obstacle was too great to overcome nor any force power 


enough to prevent their mighty advance. Now you're in command. You are 
the pilot of the attack ship Valkyrie. Your mission: to wrestle the island Fugloy 
from the grasp of an army of laser-wielding war birds and secure the golden 
treasures hidden within the walls of the island castles. Success of the mission 
depends solely upon you. The castle Drage appears on the horizon when 
suddenly the air is alive with the flutter of giant wings. Your prize is in sight... 
do you dare accept the challenge and до on? E You can put yourself at the 
controls of the Valkyrie thanks to the genius of Leo Christopherson and the 
versatility of the *TRS-80 microcomputer. As absolutely flickerless birds sail 
smoothly across the screen, strains of Wagner's "Ride of the Valkyries" are 
heard. The game offers 10 levels of difficulty which provide a challenge for 
players of all ages and skills. The game also provides one of the finest examples 
af. computer cartoon-graphics presently available. Accept the challenge of the 
Voyage of the Valkyrie . . . available now at leading software retailers. 


* Trademark of Tandy Corp. 
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reported as a failure. 

The flow of control when the timer 
interrupt occurs is shown in figure 1. 
The timer-interrupt handler provides 
the synchronization. When the 
system has finished its nightly trans- 
actions, it may print a status report 
similar to the one in Figure 2. 


TIMER 

Set the timer to wait for a specified 
time. [t can be set in seconds, 
minutes, or until an actual hour if a 
real-time clock is available, When the 
time is up, the interrupt routine wil! 


be activated, either in the WATCH- 
LX X; or ALARM mode. 


DIALER 

DIALER is a procedure for dialing 
the phone number of the remote com- 
puter. This software (see listing 1), 
plus a simple relay driven from an 
output port, can substitute for an ex- 
pensive auto-dialer. Because 
telephone service supports pulse dial- 
ing even in areas with Touch Tone 
service, this procedure is a very cost- 
effective way for your computer to 
make phone calls. The phone number 


TIMER GOES OFF: 


NO 


NEXT 
ITEM ON 
AGENDA 
E 


SET TIMER. AESIVATE | LOG pata 
SLEEP NETWORK | SENSORS 


WAKEUP CALL. | 
PRINT STATISTICS. 
| ENTER INTERACTIVE MOOE.| 


SOMETHING 
> 


YES 


CLEAW UP. 
PUT FAILED TASK 
GACK ON AGENDA 


INCREASE NUMBER OF TRIES 
IF TRIES > T, TASK 

FAILED. LOG (Т AND | 
REMOVE FROM AGENDA 


Figure 1: Flow of control when the timer goes off. 


Good Morning 


is represented as an array of 20 
Characters. The only valid characters 
are the digits 0 through 9 and a dash 
(—). The dash is interpreted as a 
pause in the dialing sequence. 


PROMPT 

This routine, shown in listing 2, is 
called with a sample prompt string 
and a pointer to a buffer of text. It 
determines whether the prompt 
occurs in the text, returns the offset 
into the buffer, or returns a negative 
number # the prompt is not found, 

When you are conversing with a 
remote host system, a prompt from 
the host signals that the system is 
waiting for a command. On IBM's 
(05-360, it might be the word READY 
and a new line; on the UNIX 
operating system it is usually a per- 
cent sign followed by a space. Your 
system needs to recognize the prompt 
coming from the remote system and 
respond to it appropriately. This 
recognition is especially useful during 
the log-on procedure, when the 
system may have a status message of 
indeterminate length. 

An alternate scheme for recogniz- 
ing a prompt in the input stream is 
detailed in the TRANSACT рго- 
cedure. 


CONVERSE 
The CONVERSE function in listing 
3 attempts to carry on the dialog con- 
Text continued on page 154 


Nocturnal Network Summary 8:02 May 19, 1981 


tries 


Successful Transactions Time on Time off Ў 
MAIL; NEWS 2:03 2:18 666-6666 1 
FILE x from remote 2:19 2:40 777-7777 2 
FILE у to remote 
MAIL; NEWS 
NEWS 3:10 3:20 кау 1 
Unsuccessful Transacticns 
FILE n to remote 3:45 3:50 111-1111 4 
MAIL 3:55 4:10 222-2222 4 


Figure 2: A sample report summarizing the activities of the preceding night. 
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Hard Disk and Streaming Tape OEM CONTROLLERS 
reliability and versatility that can't be beat VM Au еі 
| * 5100 


| 933 S10 SYSTEM 8. 


| 
| « 31 or 62 MByte formatted е 10,5 ог 32 MByte formatted • B" Winchester 10 or 32 MByle formatted 
| е Lowesl cost/MByte from any manufacturer е integrated streaming cartridge backup 
• CPIM’ compatible "drop in" BIOS • Streaming backup at 5 MB/min 
е Single S100 card controller e Selective file backup under CP/M 
е Fully expandable up to four drives, 8” or 14" e Versatile parallel 110 ог DMA interface 


ә Reliable high performance Priam Winchester Disks | 


• Immediate delivery 


ADAPTIVE DATA & ENERGY SYSTEMS 


2627 Pomona Boulevard * Pomona, CA 91768 
Phone: (714) 594-6858 


"CPIM is з надеть of Digital Research Corp 


Listing 1: The module for dialing a telephone number using a simple relay to create pulses. 


module dialer; 
(hecho ee e e e hee ee e e e e e he e e ce e e e ee cec e ceo e dece e e e e e e e e e he e e e e e d A n A xx ) 


(* Dialer is a function which alternately opens and closes *) 
(* a relay on a phone's hook switch to 'dial' the number of *) 


(* the remote computer. ы) 
(ж t 
(* Copyright 1981 by Peter Reintjes *) 
(* =) 


(fefe dede e e ee ee e eec he КИК e e e fede e e e e de e de e he e d e fe de d de f be f ККИ e e e d e de e x КА) 


type 
phone, number = ARRAY [1..20] OF CHAR; 
const 
HMASK = 100; (* bit in register for relay *} 
PAUSE = 10000; (* constant for pause *) 
HI DC = 400; (* These two numbers set the  *) 
LO DC - 600; (* | duty-cycle of the relay *) 
var 


i, j, n: INTEGER; 
C t CHAR: 
exit : BOOLEAN; 


Н 
external assembly procedure ге]ау{ data : INTEGER); 


procedure high; 
var 
i : integer; 
begin 
(* relay is an assembly language routine to set the *) 
(* output port for the dialer to the value  HMASK *) 


relay (HMASK) ; (* turn bit on *} 
for i:=0 to HI DC до; (% relay on %) 
end; 


procedure low; 
var 
1 : integer; 
begin 
ке] ау(-НМАЗК-1); (* this inverts HMASK *) 
a 1:=0 to LO DC do ; (* relay off *) 
end; 


entry procedure dialer (telenum: phone number); 
(* telenum is at most 20 chars, terminated with a null *) 


begin (* begin dialer *) 
(* null char is after the last digit in the array *) 


for i:=l to 20 do begin 
C :z telenum[11; 


case c of 
Listing 1 continued om page 150 
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SOFTWARE PROFESSIONALS 


Ai General Electric developing new generations 
of software is just part of our commitment to advanc- 
ing the state of computer technology. Our technical 
environment includes the very latest in computer 
hardware (3033, 3081, VAX 11/780, JES 2, 
ACFINCP, ADABAS and MVS) as well as 
technical support unsurpassed 
within tha industry. 


Among our current projects 
is the development of 
large scale, distribu- 

ted information pro- 
cessing systems. In 
developing these sys- 
tems GE software pro- 
fassionals have utiliz- 

ed some of the most 
innovative design ap- 
proaches seen in in- 
dustry today. Presently 
we have positions available 

for individuals looking to ad- 
vance thelr career in one of the A 
world's most sophisticated hard- ш! | 
ware/software computer environments. — “ | 


DATA BASE ANALYSTS % 
Responsible for data requirements analy- % 


sis and subsequent selection of appropriate ч | ж 
data management approaches including data a 


base management systems evaluation. 


COMPUTER SYSTEMS ARCHITECTS 

Responsible for requirements analysis in the design of 
of large scala Computer Systems to support on-line in- 
formation management applications. Duties include 
selection and specifications of: 


«Computer Hardware» Operating Systems 
* Data Management Systems 
sTelecommunications Systems 


MVS SYSTEMS PROGRAMMERS 

Perform SYSGENs, maintain and tune MVS. Select and 
install program products. Develop MVS enhancement, 
H^N-S^W-interfaces, and 3705 telecommunications ap- 
plications. 


GENERAL: 


ЖҰ 


New Dimensions іп 
Software Technology 


DATA BASE DESIGNERS/ADMINISTRATORS 
Perform data base design administration and imple- 
mentation tasks for large scale data systems 
using state-of-the-art data base management 
tools. Analyze data base requirements. 
Design and select Ше structures, ac- 
cess methods and data manage- 
mant techniques. install, main- 
tain and tune vendor sup- 
plied data base manage- 
ment packages. Provide 
data base support and 
technical interface for 
data base design, query 

and update utilities. 


SCIENTIFIC 
PROGRAMMER! 
4 ANALYSTS 
T Develop design ap- 
r proaches and implement 
"d state-of-the-art, high 
| ж technology programs. 
| | ж Knowledge of structured imple- 
| mentation environment with 
| related documentations and design 
т reviews a plus. 


General Electric offers excellent salaries and 

benefits including a comprehensive dental plan 

and liberal tuition assistance. And our relocation for 
eligible senior level professionais includes: 


е Rapid cash payment for your current home * Closing 
costs on both current and new home * Attorney's 
fees ғ Mortgage origination fees or points. 


Qur facility, located in suburban Philadelphia (Valley 
Forge), provides easy access to seashore and mountain 
resorts as well as some of the nation's leading educa- 
lional and cultural facilities. 


General Electric is looking forward to discussing your 
future... and ours. For confidential consideration forward 
your resume in complete confidence to: Mr. Willlam E. 
Sarno, GENERAL ELECTRIC, Space Systems Division, 
Department BY-40, P.O. Box 8555, Philadelphia, Pa. 
18101. An Equal Opportunity Employer, MIF. 


ELECTRIC 


CONSUMEN 
соптр е SS mail order 


This is just a sample of our everyday low prices. 


APPLE Il PLUS 


* P» = LOK for only 


ONLY d Бүз BEN HER Nm 


$12491] Г L AU 


"48 К Apple ПІ Plus with 16K Ram Card 


Apple Disk Il Drive w/controller. . . . . . $499 
Disk Il Drive, Add-On. ............ $439 
Silentype РИщег................ $349 
Hayes Micromodem |............ $299 
Epson MA- o0 w/apple card ehr wega] CALL 
vocorern | FREE! | saae 
$269 | ,.129£ 50009 | $299 
16К | am ЕШ ZENITH 12 INCH 
RAM CARD В ADDRESS в OREEN SCREEN 
еі sx ж № VIDEO MONITOR 
22 © {еланла 9149 


TOLL FREE ORDER LINE . 800-8 54-6654 
in California or outside 
the continental U.5. (7 14) 698-8088 
see pages 505 and 371 for more discount prices and order information. 
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ANNOUNCING A 


ERA 
F 


We're in the business of saving you money. 


Let's Face |t, When you order anything 
through the mails you never really know who 
you are dealing with. We at Consumer Cornput- 
ers realize this every time we talk to you or re- 
семе a letter from you. We do our darndest to 
see that you not only get the information and 
help you need to intelligently place your order, 
but also that the price we аме you Is the best 
you can aet anywhere. 

We've been around. Consumer Computers 
has been actively serving people's computer 
needs in the San Diego area for 5 years now. 
We will still be here tomorrow, and the next day, 
too. So when you deal with Consumer Comput- 


COn Suite; 


ers, you can rest assured that you're dealing 
with people that are thoroughly familiar with the 
business of selling computers. We pledge to 
see that any order placed with us 15 handled 
with the utmost efficiency and care, from the 
time the order Is placed until it arrives at your 
doorstep. And if you have a problem, we think 
you will find that the expertise of our Service De- 
partment is unmatched for the quality of their 
work, and the speed that they have your equip- 
ment back into your hands where it belongs. 


That's our 
Computers. 


promise. That's Consumer 


СОКР mail order 


See our advertisement on previous page 
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Listing 1 continued: 


<0>!: exit := true; (* null character %) 


Гат "ат, т, 
16,7! ,'8',!9*,'0'; begin 
(* integer value of digit *) n := ord(c) - 48; 
if (n=0) then п:=10; 
for j:=0 to n do begin 
high; 
(* toggle relay *) low; 
end; 
end; 


'-!: for ј:=1 to PAUSE do; (*pause*) 


otherwise begin 
writeln('error: bad digit ',c); 
exit :- true; 
end; 
end; (* end of case *) 
if (exit) then exitloop: 
end; 
end; 


Listing 2: The module to recognize a prompt from the host computer and take appropriate action. 


module prompt; 


(esee ee ee e e he e e e e e e e e e e he e he c e e e e e e e be e e e e e e e e e e de he e e e e de e e d e o ККК 


(* Prompt is a function which searches a text buffer for an ж) 
(% occurrence of the 'prompt'a string specified in the array *) + 
(* pnt[]. It is called prompt because it will most often be *) 
(* used to wade through extraneous system chatter to determine *) 


(* if the remote system came back with a 'prompt'. к 
(% * 
(* Copyright 1981 by Peter Reintjes *) 
(* *) 


(ce e e ee de e e e ee he e e e e e e e e e e e ce e e e e he e e ee e echec e e e e e ee e e e e e ee de he e e ККА КК) 


type 
buffer = ARRAY [0..2047] OF CHAR; 
buf = (buffer; 
prom = STRING 50; 


entry function prompt (pmt: prom; bptr: buf; off,len:INTEGER):INTEGER; 


vat с : CHAR; (* temporary character *) 
i.p : INTEGER; 
lpmt : INTEGER; 
found : BOOLEAN;  (* boolean true when prompt is matched %) 


begin 
found := false; 
lpmt := length(pmt); 
p :- 0; (% pointer іп text buffer %) 
с := bptr@(ptoff]; (* c gets first character *) 


while( NOT(found) AND (p<len=lpmt) ) do begin 
Listing 2 continued on page 154 
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— E ы 


COMPUTER 

ON 8-100 BUS 
DESIGNED TO 
SATISFY A WIDE 
VARIETY OF 
APPLICATIONS. 


STANDARD FEATURES 


імсішое: P/M г.г 

OPERATING SYSTEM, 64K 
EXPANDABLE, ВАМКЗЕ- 
LECTABLE MEMORY,4MHZ 
ZBOA CPU WITH 4 SERIAL 
AND 3 PARALLEL PORTS, 


RELIABLE 8" FLOPPY DISK , T 
DRIVES IN A STURDY ALL 
METAL CABINET. 

$ 4900 


MPM OPTIONAL. | Ь 11 
CPM AMO ығы BEGISTEHED TRADE MARKS Of DIGITAL ESEARCH 2 0BEX 
P.O.BOX 1847 SAN DIEGO,CA.92112 
7343-J AONSON АО, БАМ DIEGO,CA.32111 
[714] 571-697 1 


Its not as hard as you think. 
Forget complex designs. And 
two-year waits. 

All you do is get your hands 
on the Intel 8088. 

And then leave the other 8-bit 
systems standing in your tracks. 
Without breaking the bank. 

Because the 8088 gives you 
two to five times the perform- 
ance of other 8-bit processors. 
For a whole lot less. 

In fact, at $14.10 for 100 pieces, 
7596 less than last year. (Because 
high volume shipments are 
already pushing the 8088 down 
a super fast price curve.) 

And about 20% less than you'd 
pay for a Z80 or MC6809 system. 

For some simple reasons. 

The 8088 runs at full speed 
with slower speed memories 


than you need for other 8-bit 
microprocessors. 
And about 1/3 less memory at 


that. Thanks to its powerful instruc- 


tion set that helps you reduce 
the size of assembly language 
programs. 

Which together with the 8088's 
library of high level software 
(Pascal, CP/M, Basic and Fortran) 
should help you cut the other part 
of system costs. The part that's 
larger than hardware. 

But even though you're paying 
less, you'll be getting more. 

Like 1-megabyte addressing. 

Extra power for 16-bit number 
crunching. 

And faster string processing. 

Fact is, our recent benchmarks 
show the 8088 runs circles 
around a 780A, Z80B or MC6809 


How break the 8- 


without 
when it comes to terminal and 
small business applications. 

But dont think you have to stop 
there. With any of our i&PX 88 
multiprocessor configurations, you 
can give performance an added 
boost— and still keep the cost 
and simplicity of an 8-bit system. 

For 100 times the through- 
put on number crunching, just 


choose the {АРХ 88/20 system. 


Relative Performance 
Motorola 
(S MHz) (8 MHz) (MHz) 
Computer 
Graphics 1.0 0! 005 
16-bit 
Миру 1.0 О 05 
Block 
Move 10 Ого 049 


Full details of these benchmarks available 
in the iAPX 88 Book. 
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bit performance vem 
going broke. 


It combines the power of the Just clip this coupon and send | how to design iAPX 88 systems 
8088 with our 8087 numeric it with $5 to Intel Corporation, and a coupon good for one 
coprocessor. Literature Department, 3065 free 8088. 

Or if you're worried about Bowers Avenue, Santa Clara, CA Everything you need to start 
getting bound up іп МО. Dont. | 95051. (Or call 408-987-8080.) | breaking through barriers— 
Select our АРХ 88/11 system We'll send you the book on without going broke. 
that speeds МО processing three 
to five times by putting an 8088 Circle 405 on Inquiry card. 
together with an 8089 I/O Г------------------------ — 
processor. | Name 


Then theres the fact if you ever 
decide to make the jumpto 16 | Tite 
Hy Kn ys id to jump. The | 
B IS 1 software compati- | а 
ble with our 8086. Сотрапу___ Europe. Intel Inbernatonal, Bruppats, Qelgeum. 


Because we don't think you | Address Janet Electronica. Componant Specualbea. Hamdon ANT | 
should five. to вей out your PA one. LA. Miah. Vt Daon raus. Зое, | 
to get the best deal on price/per- ; ш 
formance today. | Sity ‘delivers | 


And to put you in the right frame | te/Zi 
of mind, were ready to make | йаа 


solutions | 
you an offer. Жага. сай 


Listing 2 continued: 
isis: 


while( (c=pmt<<1>>) AND (i<=lpmt} ) do begin 


= i + Ig 
P := p + 1; 


іш bptr&[p*to££fl; 


end: 


(* while c matches next char in pmt*) 


(* if entire prompt recognized, i will equal lpmt*l *) 


(* if part of pmt was 


seen, 


if ( i <= lpmt ) then begin 
р:=р- (1-1); 


end; 


if (i = lpmt41) then found := true; 


end; 


we must move p back *} 


(* if found, offset of prompt into text buffer passed *) 


if found then prompt :- p 


else prompt 


end; 


Text continued from page 144: 

tained in the file SCRIPT. For in- 
stance, SCRIPT may contain the 
dialog necessary to log on to the 
remote system, This function will be 
invoked after the number has been 
dialed and the remote system has 
answered. lf CONVERSE does not 
get the response it expects at any 
point in the conversation, it can drop 
back to an earlier part of the conver- 
sation and try to pick up the thread. 
However, if it continues to Find errors 
and can't get through, it will give up 
and tell the transaction processor іс 
try again later. 

CONVERSE allows the system to 
log on to interactive services designed 
for a human interface, and to give the 
local system access to these services 
without operator intervention, lt also 
lets you test new protocols by pro- 
viding a table-driven protocol 
handler, 

ІЕ the remote system has a response 
used to indicate an incorrect sequence 
(for example, INCORRECT USER 
NAME—TRY AGAIN), that 
response should be included in the 
model of a normal dialog, Giving the 


remote system an empty line instead 
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іш -]; 


Of your user name might be one occa- 
sion for generating the response. 
Having this message in your dialog 
will give you a recovery point. If 
something happens later in the dialog 
and the system responds with IN- 
CORRECT USER MÁME-—TRY 
AGAIN, you will be able to pick up 
the conversation at the appropriate 
point. 


CLEANUP 

lf the WATCHDOG wakes up and 
sees that a specified transaction was 
active, it calls the CLEANUP function 
to shut it down. If the number of tries 
for this transaction exceeds a prede- 
termined limit, it is taken off the 
AGENDA. 


TRANSLUCID 

This is a shell, or command-line, 
program which interacts with the user 
at the keyboard. The primary func- 
tion of TRANSLUCID, shown in 
listing 4, is to make the local com- 
puter look like a terminal, passing in- 
formation from the user's keyboard 
to the network and sending the data 
from the network to the Jocal video 
display or printer. A secondary, and 


equally important, function of this 
program is to redirect the information 
flowing through it into a file, or to 
use files as the source of text to be 
substituted for the keyboard. Using 
the "transparent" monitor to conduct 
transactions manually will show you 
the dialogs which must take place be- 
tween the computers. 

The GETC and PUTC functions 
handle character input and output 
from the user terminal or files desig- 
nated by the redirection commands. 
GETREMOTE and PUTREMOTE 
serve the same function on the net- 
work (modem) side. The first param- 
eter to these routines specifies the 
channel over which the data is re- 
ceived or sent. The channels in my ex- 
amples are the terminal input 
(STDIN), the output channel te the 
terminal screen (STDOUT), the out- 
put to the medem (NETOUT; and the 
return data from the modem 
(NETIN). All other channels in the 
programs are to files on the local 
system. 

The second parameter is the char- 
acter variable, and the third (GET 
functions only) is the WAIT? 


Text continued on page 163 


Listing 3: The input/output module, CONVERSE, 


module converse; 


(RERMKEHEKEERKEEAARKEEKERKEAKREKRAEREREEREEEREREREREREERREEEEEREEEEKERE | 
(* *) 
(* Converse is a function which alternately transmits lines of  *) 
(* text and receives them from tbe remote unit. It monitors this *) 


(* conversation as it proceeds, attempting to recover if it *) 
(* gets out of step. It then returns 0 if the conversation was *) 
(* successful and a -1 if it failed. *) 
{* *) 
im Copyright 1981 by Peter Reintjes ") 
(” *) 


(fed e he e ee de e e e e ne e e ee ee e e ee ee ec e ce e be de e obe e e de e dece dece deck heck e e ek ke e e n d d n À У 


external procedure putremote Сс : CHAR ); 
external function getremote ( var c : CHAR; wflag : BOOLEAN ):INTEGER; 
entry function converse(fname: STRING 20) :INTEGER; 


(* fname is a file of text strings terminated by NULL. *) 
(* Every other string starting with the first one is %) 
(* what the local unit sends, the next line is what we *) 
(* expect to get back. The file starts with a NULL and *) 


(* is terminated by two or more NULLS. *) 
const 
NULL = '<O>'s (Ж reference character *) 
ATTN = "С12>!; (* interrupt remote computer *) 
HOLD - 100; (* max time delay for each *) 
(* character from the net *) 
wait = true: 
nowait = false; (% options for getremote call *) 
var 
c, cn * CHAR; 
i : INTEGER; 
errors : INTEGER; 
error : INTEGER; 
done : BOOLEAN; 
giveup : BOOLEAN; 


procedure recover; (* call this as many times as you want *) 


Var 
reply : STRING 180; (* longest response from remote *) 
found : BOOLEAN; 
error,i,time : INTEGER; 
begin 


if (с <> NULL ) then begin (* error recovery *) 
errors :- errors + 1; 


putremote(ATTN);  (* get remote's attention *) 


reply <= '!; (* null string for response *) 
time := 0; (* wait for the response *) 
while ( time < HOLD ) do begin 
error :- getremoteíc, nowait); 
Listing 3 continued on page 156 
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Listing 3 continued: 
if (error = 0) then begin Із we got one *) 
append(reply,c}; 
time := D; 
end; 
time := time + 1; 
end: 


(* If we waited long enough, the response is in reply *} 
(* if there's no reply then the remote system is dead *) 
if (ТепдеһҺігеріу) =0) then giveup := true; 

if {giveup) then exitloop; 


(* now we Search the file for the system's response %) 


reset(infile,fname!; 

readtinfile,c?: 

found := false; 

while { NOT round AND NOT EOF{infile)) do begin 
read(infile,c); (* read past NULL  *) 
if EOF(infile) then exitloop; (* being cautious *) 


(* read past local part of conversation *) 

while (с <> NULL ? do readí(infile,c); 
read(infile,¢); (* read past NULL  *) 
if EOFiinfile) then exitloop; 


іш 1; 
while((i <= length(reply)JAND(c = reply<<i>>}} do begin 
readtinfile,c); 
if EOFlinfile) then exitloop; 
i := i + 1; 
end; 
if  EOF(infile? then exitloop; 
if(ti»length(replyJ))AND(csNULL)?then found := true; 
while í с <> NULL ) do readíinfile,c?; 
if EOF(infile) then exitleop; 


end; 
if ({e<>NULL) OR EOF(infile) OR (errors>10)) then giveup := true; 
end; 
end; (* end of error recovery *) 
(* | Main procedure CONVERSE ж) 
begin 
errors ;= D; (* keep track of error recovery attempts *} 
done := false; (* we've only just begun *) 


reset(infile, fname); {* open script file *) 


read(infile,c); 
while ( NOT EOF(infile? AND NOT done ) do begin 
while{ c <> NULL ) do begin 
writeínetout,c); 
read(infile,c); 
end; 


readtinfile,c); 


while ic <> NULL} do begin 


readtinfile,c?; Listing 3 continued ол page 158 
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NEED A PRINTER? 


UP TO 25% DISCOUNTS! — SAME DAY SHIPMENT! 


(e CENTRONICS 739 (меран 


With Graphics апа 


Word Processing Print Quality 


а 18 x 9 dot matrix; suitable for word 
processing * Underlining * proporilonal 
spacing = right margin justification а serif 
lypelace а 80100 CPS а @%" Pin 
FeediFriction feed * Reverse Flaten ” 
80/132 columns * Top of form 


CENTRONICS 729-1 {Parallel RM BOM UON OW Bon тифи к .. {List $995) $765 
CENTRONICS 739-3 (Serlal) ....,.............. (Шв!$1045) 815 
GRAPPLERTM Apple graphics Interlace ,............. crane $185 


ANADEX 


Dot Graphics, Wide Carriage 


| * 11 х 9 dot matrix; lower саве dascen- 
' ders * Dol resolulion graphics * Bi- 
directional, logic seeking + Up lo 200 
CPS • RS 232 Serial & Parallel « Forms 
control « X-ONIX-OFF * Up tà & part 
copy. 

FTT epo TETTE TINI a (Ша! $1650) $ Call 
GRAPPLERT Apple graphics Interface ................ 2.2. $185 


VISTA — C. ITOH STARWRITER 


ыыы Zt I P 


Daisy Wheel Letter Quality 
"4: 25 CPS (Optional 45 CPS) е Typewriter 
be quality + Centronics parallel » AS 232 
ал Sarla! (Optional) * Proportional spacing + 
| Е J Bidirections! + Programmable МЕШ » Self 
| last + Diablo compalibie = Friction feed 
(Optional tractors) * 138 printable columns 


* Manut&clured by C. ITOH 


VISTA V300 (C. ITOH) STARWRITER ........... (List $1805) $1575 


IDS PAPER TIGERS 


Dot Resolution Graphics, quality print, speed 


ba 


9 wire printhead 

(460) with lower case descendera 9 Over 

150 CPS * bbdireclional, logic sagking 

а B character sizes; 80-132 columna 

* Adjustable tractors е High-resolution dot 

graphics * Proportional spacing & lext 
justification 


IDS 4804 9 wire printhead, птарһісв,.......... (Liat $1094) S Call 
105 660G wide carriage, graphics ,............ (List $1384) Cal) 
ОНАРРІ.ЕҢТМАррів graphios Interface ,,,,............... 7165 


ЕРБОМ МХ80/МХ70/МХ100 


Low-Priced 
Professional Print Quality 
*Bx9dot matrix «Lower casa descenders 
+ 80 GPS • Bidirectional, Logic seeking * 
40, 66, ВО, 132 columna per line * B4 special 
graphic characters: TRS-80 Compatible « 
Forms handling ғ Mulli-pass printing « Ад. 
justable tractors 
We also carry a full ine 
of Epson Accessories, 
EPSON МХ80(8 МХВОҒТ).................... (List $645) %СаП 
EPSON MX70 Dot graphics, 5 x 7 matrix ........ (List $450) $Call 
EPSOM MX100 wide carriage, йгарһісз...,..... (List 5945) $Са!! 
GRAPPLER'M Apple Graphics Interface ..,................ $185 
GRAFTRAX 80. MXBO Dot Graphlos ........ ттлтиткпткптптит нат 3 95 


MX80/70 FRICTION FEED KIT 


User installable kit for single sheals. 
Easy 30 minule installation... . + bd utut d Md Pub Нн ——— € T8 


ANACOM 
Low Cost, High Speed, Wide Carriage 
Эх 8 dol malrix + Lower case descenders е Wide carriage * 
Adjustable Iractors lo 18" в 150 CPS, Bidirectional, Logic Seeking 


ANACOM 150.. urrutu чии ні ти зв ve нижаз peu wu mu N (Liat $1350) $885 


NEC SPINWRITER 
High Speed Letter Quality 


e 55 CPS * Typewrllar quality = Bidireclional а Plolting * pro- 
porlional spacing. 


5610 RO, бөлі!............................. (Liat $3055) $2575 
5530 RO, Рагаі8і ........................... (List $3055) $2676 
7 
-- TELEVIDEO CRT'S 
T AT DISCOUNT PRICES! 
= 1910 
EU ee Please Call Toll Free 
E d. un Prices are too low lo 
QUANTITY PRICING AVAILABLE ТУІ 950 advertise 
CAT'S 
ADDS VIEWPOINT ................ a a . (1819898) $800 
PRINTERS 


MALIBU 165 wide t on grapes, ке hogy (List $1975) $1325 


QUME 5/45 typewrltar quality (List 52008) $2558 
DIABLO 630 чьи hok bh eer eee "BR WOBRR SERRA eee ии $Call 
INTERFACE EQUIPMENT 

EPSON АССЕВ6ОНИЕВ................................. $ Call 
ORANGE INTERFACE lor Apple || 

parallel interlace board & cab ГҮТ ТРЕ РЕ AO 
MICROTRONIGCS Atari parallel adire Q 08 № 
TRS-80 CABLES to keyboard or Exp. inlerlace $ Call 
NOVATION 0-CAT direct connect modem. . + $ 180 


’ CALL FOR INFORMATION & CATALOG 
(800) 854-8275 
| CA, AK, HI (714) 630-3322 


RETAIL PRINTER STORES: 


Stored] — 3150 E. La Palma, 4I, Anaheim, CA 
Stora F2 13604 Ventura BI., Sherman Oaks, СА 


" Store Hours: M- F 10-8 Sal. 10-4 


— —— 


(714) 630-3022 
(213) 501-3486 


^ Orange Micro 
inc. ТЕР 


3150 E. LaPalma, Suite G, Алаһвіт, СА 92806 
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Listing 3 continued: 

1 :=0; 

while ( i < HOLD ) do begin 
error :- getremote(cn, nowait); 
if ( error = 0 ) then i := HOLD; 
і := i + 1; 

end; 

if ( c <> cn ) then exitloop; 

end; 


(* c should now be at the NULL before the 
(* system's next statement. 
(* If c <> NULL at this point then there was an error *) 


local  *) 
*) 


(* try to pick up conversation *) 
while ((с <> NULL)AND(NOT giveup)) do recover; 


if (NOT giveup) then begin 
read(infile,c); 
if ( c = NULL ) 
end; 


then done := true; (% two NULLs in a row *) 


end; (* conversation complete %) 


(* worked *) 
(* failed *) 


if (done) then converse := 0 
else converse :- -1; 
end; 


Listing 4: The command processor "shell" program, TRANSLUCID. 


program TRANSLUCID (input,output!; 
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external function getc(fdesc : 
var c 
wflag 


const ENDOF - =]; 
NL = '<012>'; 
ЕЗС = '<176>'!; 
wait = true; 
nowait = false; 
type 
cfile = FILE OF CHAR; 
var 
network: TEXT; (* Fake network data source *) 
netout : TEXT; (* Pake network data sink *) 
auxfile: TEXT; (* One file may be opened for aux output *) 
(* Up to 9 files may be opened for %) 
(% input. ж) 
macfile: ARRAY [0..9] OF cfile; (% array of file descriptors %) 
level : INTEGER; 
done : BOOLEAN? 
C : CHAR; 
error : INTEGER; (* error flag back from get and put calls *) 
aux,app: BOOLEAN; (* true if we have an auxillary file open *) 
fname : STRING 20; (* Filename for rewrite or reset calls *) 


FILE OF TEXT; 
:zCHAR ; 


:BOOLEAN) +: INTEGER; 


external procedure putc( fdesc: FILE OF TEXT; c :CHAR); 


Listing 4 continued on page 160 


datasouth announces... 


THE TOTAL PRINTER PACKAGE! 


With 50 many matrix printers on the market today, it may seem 
tough to find exactly the right one for your application. Some 
models may offer the speed you need, others the communications 
flexibility and still others the forms handling capability. But no 
printer offers all the features you need. .. until now. 


The 05180 matrix printer provides the total package of perfor- 
mance features and reliability required for applications such as 
CRT slave copy remote terminal networks and small to mid-range 
systems. Not a "hobhy-prade" printer, the 08180 is a real work- 
horse designed to handle your most demanding printer require- 
ments. And pricing on the 05180 is hundreds of dollars below 
competitive units. 

High Speed Printing — Bidirectional, logic-seeking printing at 
180 cps offers throughput of over 200 tpm on average lexi. А 
9-wire winthead life-tested at 650 million characters generates 
a Ox? matrix with true lower case descenders and underlining. 


Non-votatile Format Retention— a unique programming keypad 
featuring a non-volatile memory allows the user to configure the 
05180 for virtually any application. Top of form, horizontal and 
vertical tabs, perforation skipover, communications parameters 
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and many other features may be programmed and stored from the 
keypad. When your system is powered down, the format is retained 
in memory. The DS180 even remembers the line where you stopped 
printing. There is no need to reset the top of form, margins, baud 
rate, etc.... It's all stored in the memory. If you need to recan- 
figure for another application, simply load a new format into the 
memory. 


Communications Versatility — The 05180 offers three interfaces 
including 85232, current ioop and 8-bit parallel. Baud rates from 
110-9600 may be selected. A 1K buffer and X-on, X-off hand- 
shaking ensure optimum throughput. 

Forms Handling Flexibility — Adjustable tractors accommodate 
lorms from 3-15”, The adjustable head can print 6-part forms 
crisply and clearly making the 05180 ideal for printing multipart 
invoices and shipping documents. Forms can be fed from the front 
or the bottom. 


it you would like more information on how the 051805 low-cost 
total printer package can fill your application, дме us a call al 
Datasouth. The 05180 is avallable for 30-day delivery from our 
sales/service distributors thrbughout the U.S. 


datasount 


computer corporation 


4740 Dwight Evans Adad е Charlotte, North Carolina 28210 « 704/523-8500 


Listing 4 continued: 


function fgetc(var c :CHAR) : INTEGER; 
(* file-get keeps track of the multiple inputs *) 
(* like the include facility of most languages *) 
begin 
read (macfile[levell,c); 
if(EOF(macfile[levell)) then fgetc := ENDOF 
else fgetc := 0; 
end; 


ШЕ getlocal(var c : CHAR; wflag :BOOLEAN) :INTEGER; 
egin 

while (level<>0) do 

if (fgetc(c}=-ENDOF) then level з= level -1; 

if (level=0) then error := getc(stdin,c,wflag); 

if (EOF(input)) then getlocal := ENDOF 

else getlocal := 0; 

end; 


procedure putlocalíc : CHAR); 
begin 
if (aux) then 
write(auxfile,c); (* data to auxillary file *) 
putcistdout,c); (* data to terminal screen *) 
end; 


function getremote(var c :CHAR; wflag :BOOLEAN) :INTEGER; 
begin 
if (wait) then readí(netin,c?) 
else getcínetin,c,wflag); 
if (EOF(netin)) then getremote : = ENDOF 
else getremote := 0; 


end; 
procedure putremote[ c :CHAR); 
begin 
write(netout,c); 
end; 
begin 
level := 0; (* level counter for redirected input *) 


while (NOT done) do begin 
error :- getlocalíc,nowait); 
if (error «4» ENDOF) then begin 
if( c=ESC) then begin (* enter command mode *) 
error :- getlocal(c,wait) ; 
case c of 
ESC: putremote(c); (* pass special character *) 


(* take input from *) '<': begin (* increase macro level %) 
(* a new file %) fname := ''; 
error := getlocalic,wait): 
(* get filename into fname *) while(c«»NL) do begin 
error := getlocal(c,wait); 
append (fname, c); 
end; 
level := level + 1; 
(* open new file *) reset (macfilellevell , fname) ; 


end; 
Listing 4 continued on page 163 
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At Hayes, we don't believe in sec- 
ond besl. Or planned obsolescence. We 
believe in taking the stale of the art to the 
limit. Our new Smartmodem, for exam- 
ple, is the most sophisticated 300-baud 
originale/answer modem you can buy. 
And yet, itis perhaps the easiest-to-use 
modem ever 

RS-232C Compatible. Smartmodem 
leis any RS-232C compatible computer 
or terminal communicate by phone with 
other computers and time-sharing sys- 
tems located anywhere in North America. 
You get full and half-duplex operation 
with both Touch-Tone* and pulse dialing. 

| Auto-Answer/Dial/Repeat. 
Smartmodem can answer the phone, dial 
a number, receive and transmit data, and 
then hang up the phone - automatically! 
И desired, Smartmodem will even repeat 
the last command, You can depend on 
Smartmodem for completely unattended 
operation. 

Compietely Programmable. 
Smartmodem can be controlled using 


any programming language, Over 30 dif- 
ferent commands canbe written into your 
programs or entered directly from your 
keyboard. 

Smartmodem also includes sever- 
al switch-selectable fealures that let you 
tailor performance lo your exact needs. 
You can "set it and forget i!" for the ulti- 
mate in convenience. 

Built-in Audlo Monitor. Thanks 
to an internal speaker, you can actually 
listen to your connection being made. 
You'll know immediately if the line is busy 
or if you reached a wrong number — 


and you don't even need a phone! 

Status at a Glance. Seven LEDS 
indicate Smartmodem's current operating 
mode: auto-answer, carrier detect, off 
hook, receive dala, send data, terminal 
ready and modem ready. You're never 
lett in the dark! 

Direct-Connect Design.. 
Smartmodem is FCC registered for di- 
rect connection lo any modular phone 
jack— theres no acoustic coupler to cause 
signal loss and distortion 

Smartmodem, Smart Buy. Pro- 
fessional quality features. Versatile per- 
formance. A full two-year limited warranty. 
A suggested retail price of only $279. 

hat more could you want? Per- 
haps the matching Hayes Stack Chrono- 
graph, an RS-232C compatible calendar; 
clock system. 

heck out the Smartmodem wher- 
ever line computer products are sold. 
And don't settle 
for anything less ; 
iran vayes ($ Mayes 
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Amdek 


From picture perfect. 
To letter perfect. 


y 


Amdek Amdek 

Color-I Video-300 

FCC/UL approved 

‘At Amdek, we make monitors for peaple who compatible with most computer and word processing 
demand state-of-the-art color. And for people who systems. So compare our performance with other 
know that crisp, clear text display is an art in itself. monitors. Then compare prices. For quality and value, 
Our versatile Color-] 13" video monitor features you'll choose Amdek. 

standard NTSC composite input, front-mounted con- NEW THIS FALL: our advanced high resolution 
trols and a built-in speaker with audio circuit. Our Союг-П monitor with interface board for Apple II com- 


popular Video-300 12" Green Phosphor monitorhasan patibility. Color-Il features RGB, TTLinput and 560(H) 
easy-to-read, non-glare screen, 18 MHZ band width x 260(V) resolution for crisp 80 x 24 character display 
and 80 x 24 character display. and exceptionally sharp color graphics. Ask your 

Both offer easy portability, with lightweight dealer about an Amdek Color-II, Color-I, or Video-300 
cabinetry and molded-in handles. And both are fully monitor today. 


AINIDEK — — чы и 


2420 E. Oakton Street, Suite "E," Arlington Heights, Illinois 60005 (312) 364-1180 TLX: 25-4786 


Come see our complete line of color, green phosphor 
and black / white monitors at the COMDEX Show 
(Booth 386-8) in Las Vegas, November 19-21. | 


Liting 4 continued: 


(* get filename into fname *) 


(* open new file or *j 
(* append to old file *) 


done := trute; 
end;  (* inner case *) 
end (% end command mode *) 


1>!; begin (% put output into file *) 


if faux} then 


writelní('error: file already ореп.!) 


else begin 
aux := true; 
error = 


getlocal(íc,wait); 


if {с = !>%) then begin 


app := true; 


error := getlocalíc,wait); 


end; 
fname := ''; 


while(c«»NL) do begin 


append (fname,c); 
error :-getlocalíc,wait); 


end; 


end; 
end; 


! [*: begin 
app := false; 
aux t= false; 
close fauxfile) ; 

end; 


if{NOT app) then rewrite (auxfile, fname) 
else fileappend (auxfile, fname); 


{* close file opened Бу > or >> *) 


»': (* terminate connection *) 


else putremote(c); 


end: 
error := 


end; {* while *) 
end. 
Text continued from page 154: 


NOWAIT directive to control input 
flow. If GETC(STDIN,C, NOWAIT) 
is specified, the function will come 
back immediately even if no charac- 
ter was available from the console. 
GETC(STDIN,C,WAIT) will wait 
until the user produces the needed 
character before returning. The in- 
teger returned by the function will 
show if a valid character, no charac- 
ter, or an end-of-file was received, 

The internal designs of the GET 
and PUT functions depend on the sys- 
tem and are not shown here. Your 
own GETC can buffer an entire line 
from the terminal to allow for back- 
spacing and editing the line before it 
is sent, 

Some of these commands may 
cause a great deal of data to come 
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back across the network. Routines 
which manage the system buffers will 
need to control the 1/O, sending stop 
and start codes to the network as 
needed to prevent buffer overflow, 
When the input buffer is full, the host 
must send a pause ((Control-S) to the 
remote to stop any more data flow 
until the buffer is emptied, Then it 
sends a resume (Control-Q) to the 
remote unit for more data. 

The program continually looks for 
data going in either direction and 
passes it through. The only exception 
comes when the user types the escape 
character (represented as ESC), thus 
activating the command processor. 
The command processor stays active 
until a carriage return is received, in- 
dicating the end of the command. The 
following commands are supported 


(* ENDOF error check block around case *) 
getremote{c,nowait}; 
if (error = 0) then putlocal (с); 


(* characters from network *) 
(* go unchanged to local "3 


by my TRANSLUCID module: 


e ESC < filename (carriage return). 
Take input characters from filename 
instead of the console. When all the 
characters in filename have been 
read, return control to the console. 
The sequence ECS < filename (саг- 
riage return) can occur inside a file as 
well as from the keyboard. The ver- 
sion in this article will support ten 
levels of nesting and can be easily 
modified for any number of levels. 

e ESC > filename (carriage return). 
Send output from the network to the 
file specified by filename as well as to 
the terminal screen. 

e ESC>>filename (carriage re- 
turn). Append output from the net- 
work to filename as above. 

е ESC | (carriage return). Close out- 
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put file specified by previous > or 
>> command, Note that only one 
output file can be opened at a time. 
e ESC. Terminate the program. If 
TRANSLUCID is used as a proce- 
dure, this will return to the next 
highest level, 


Any character can be used for the 
ESC or escape sequence by changing 
the constant declaration at the begin- 
ning of TRANSLUCID. This charac- 
ter can be passed to the network by 
typing it twice (only one copy gets 
through). | used the character ESC 
(hexadecimal 1B). 


TRANSACT 

The program to conduct the trans- 
action is directed by a data structure 
which describes the transaction. For 
all transactions, the program will 
determine what is to be done from 
this structure and execute commands 
on the remote and local system, [t 
will move, copy, or delete files across 
the link, The data structure is shown 
in figure 3, 

The number of data types deter- 
mines the number of pending transac- 
tions a system can have. Following is 
a description of the variables in 
TRAN. TYPE: 


tran, type = RECORD 
action : INTEGER; 
system id : INTEGER; 
t packet : file name; 
active : BOOLEAN; 
END; 
var tran_table : ARRAY[20] OF tran_type; 


Figure 3: Definition of the transaction table, represented in Pascal. 


A NEW BEGINNING 


pragma __ , typa — — +8 


сава __ ія —[ when —— = ___ end сазе, 


; subtype — is —, 


raise — , abort —_, 
access — . wilh ___ use |... , 


return ou | record _ end record; exit when; whan _ = ____; 
if — then — езе! __ eise — end if; case —— is when —_ ; delay __., 
for — In reverse __ Joop — end loop; while __ loop — өтгу. .. 

procedura . «in out ___ ій... begin —— exception — өмі; return gs 
funelon — іл out _ . relurn; select -— 6199 —— end select; loop —. 
accept LIII Jo —. end. (ask body — $ —- begin — — exception — епа; 


aelect accept _. or delay —— ала select; 


la sk is end 5 


package — — is ___ private ___ end; lor ___ use record —— end record: 


ADA/M - Compiles ADA program for Has! system execution. 
Excellant lor learning ADA and converting existing programs. Includes 
ADA Compiler and Compiler ADA Programming Support Environment 


(САРСЕ) 


ADA/C - Compiler and Kernal APSE (KAPSE) lor CP/M® 


ADA Programmers Manual 
ADA Syntax Reference Card 


Spacily exact configuration and operating system. Courses are available for compiler 
customers 10 learn tha most рома and complex soitware Language. ADA. 

Cradit for purchase of ADA/M will be given toward purchase of larger ALS. Royalty will 
be paid Іп cuslomaers who conver existing programs nto ADA for inclusion m the ALS, 


ADA Language System library. 


DIGITAL ELECTRONIC SYSTEMS, INC. 


om > 
mesa 
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е ACTION: one of five ACTIONS 
supported for moving Files between 
systems and executing commands on 
the remote system. These are detailed 
in the TRANSACT source code. 

® SYSTEM, ID; an integer identify- 
ing the remote unit. 

e T. PACKET: the name of the file 
which contains the packet. The 
packet consists of commands to the 
transaction processor, commands to 
the local and remote system, and data 
(or the names of files containing 
data). 

e ACTIVE: a Hag set if this transac- 
tion is the currently active one, The 
flag is checked by the WATCHDOG 
timer to see if a transaction was active 
and timed out, 


This data structure will be used by 
the three main routines; AGENDA, 
which sets up the transaction; 
TRANSACT, the transaction pro- 
cessor which carries out the actual 
work; and WATCHDOG. 

TRANSACT (see listing 5) needs 
the primitive commands — OPEN, 
CLOSE, DELETE, PRINT, and 
APPEND — for each remote system 
with which it will communicate, 
When the transaction processor 
wants to read a File on the remote sys- 
tem, it must look in a file called 
COMMANDS for the command to 
PRINT a file on that system. The 
proper command is extracted from 
this file by specifying which com- 
mand is desired and the system iden- 
tifier, The algorithm appears in the 
procedure COMMAND of TRANS- 
ACT. 

The execution of an arbitrary com- 
mand on the remote system is 
handled by case five in TRANSACT. 
This routine uses another scheme for 
synchronizing with the prompt. 
When a character is received From the 
network, it is put in a string called 
CBUFFER. When CBUFFER is the 
same length as the expected prompt 
and a new character is received, 
CBUFFER is sent along to the output, 
and the new character becomes the 
First one in the buffer. If the network 
stops sending characters, the routine 
will time out. The last thing in 
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Listing 5: The module that determines the overall behavior of the network node, according to "instructions" contained in a trans- 
action table data base. 


module transact; 
( fee he he ee ce Ааа he ce e e e e e e e eoe e e de e e fe e fe de e e d o d d d à A e A à kx КЖ) 


(* *) 
(* Transact is the transaction processor. Given a record of *) 
(* a tran type, it executes the specified transaction. x) 
(* The following actions are possible: *) 
(* 1 move а new file to the remote system ж) 
(* 2 copy over a file on the remote system *) 
С 3 move а new file from the remote system *) 
(* 4 copy over a file from the remote system *) 
(* 5 execute an arbitrary command on the remote system *) 
= ж”) 
(% Basic commands executable оп remote system are *) 
(* 1: OPEN FILE 2: CLOSE FILE 3: DELETE FILE *) 
(* 4: PRINT FILE 5: APPEND TO FILE *) 
(* %) 
(* Copyright 1981 by Peter Reintjes *) 
(* *) 
{*+*®* dh e e e ee e Re e e e e e e e A ec e e cec e e dece e e de c ke e e ke e ke e e A he e d e x A К } 
type 
file. name = ARRAY [1..20] OF CHAR; 
tran type = RECORD 
action : INTEGER; 
System id : INTEGER; 
t packet : file папе; 
active : BOOLEAN; 
END; 
buffer = ARRAY [0..2047] OF CHAR; 
buf = @buffer; 
prom = STRING 50; 


external function getremote (channel: CHARS; 
var с :CHAR; 
wflag  :BOOLEAN): INTEGER; 
external procedure prompt( pmt : prom; 
bptr: buf; 
off, len : INTEGER): INTEGER; 


const 
walt = true; 
nowait = false; 
TIMEOUT = 500; 
Var 
і, jẹ п : INTEGER; 
c : CHAR; 
cbuffer : STRING 100; 
time, error : INTEGER; 
exit : BOOLEAN; 
failed * BOOLEAN; 
command. file : FILE OF CHAR; 
tran : tran type; 
localname,remotename : file name; 
tempname, newname : file name; 


function command( system, cmd : INTEGER) : STRING 100; 
var Listing 5 continued on page 168 
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Listing 5 continued: 


і, n : INTEGER; 
cstring : STRING 100; 


begin 
(* The file contains the system name and five commands *) 
(* for each Bystem, If we want the third command for the  *) 
(* fourth system we need to get the 22nd line of the file i. 
(* ( system #- 1) * 6 + command # + 1 


п == (system - 1) * 6 + cmd +1 ; 
for i := 1 to n do readí(command file, cstring)}; 


command := cstring; 
end; 


(idee dd à k MOVERL *dikdekseshidektek e de de e ) 

(* move a file from the remote system to local %) 
function moverlí г name, 1 name :file name ): INTEGER; 
var 


lf 
result 


FILE OF CHAR; 
INTEGER; 


begin 
rewrite(lf,l name);  (* create local file *) 


(* get command to print a file from the remote  *) 
(* write out the command followed by the filename *) 
write (network, command, г папе); 


while ( time « TIMEOUT ) do begin 
error := getremote(c,nowait); 
if (error = 0) then time := 0; 
write(lf,c); 

end; 


result := promptí(pmt,bufptr,offset-lengthípmt),length); 
(* the prompt should be the last thing in the buffer *) 
if ( result = offset + length ) then moverl := 0 
else moverl :- -1; 
end; 


(КАКАЯ КАКАЯ MOVELR CRANE edeeeiekoedeke doe КЕК КЁ) 
(* move a file from the local system to the remote *) 


function movelrí( 1 name, г name :file name; sid : INTEGER): INTEGER; 


var 
cstring : STRING 100; 
IT : FILE OF CHAR; 
result : INTEGER; 
begin 


reset(1f,l name);  (* open local file *) 


(* qet command for opening a file on remote  *) 
cS8tring іс commandísid,1); 
write (network, cstring, r name); 
Listing 5 continued on page 170 
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ITS NICE TO KNOW SOMEONE 


MicroAge is your Solution 
Store . . . that means at 


MicroAge Computer 

we have a wide selection 
of time-saving computer- 
ized business systems 
designed specifically to 
solve the daily cash flow 
problems every business- 
man faces. 


' MicroAge has computer- 

ized business systems that 
quickly and affordably allow you to regain con- 
trol of your critical accounts receivable ... at last 
making it possible for you to carry out effective 
collection procedures on a consisten! basis. 
MicroAge has accounts receivable program 
packages to automatically display and update 
account information; prepare trial balance 
including a balance-due and delinquency aging 
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that eat into your time and profit! 


Computerized business systems from the Micto- 
Age Computer Store are available in the $5,000 
to $15,000 range, to suit the individual budget of 
your small business or professional practice. 
MicroAge backs up every system with personal- 
ized service, warranty service and repair, instal- 
lation, systems consulting, even customer tainm . 
ing. Visit the MicroAge Computer Slore in your 
area soon with your business problems, and let 
us help you with the solution. 


“ТІ he Solution Store” те 


Circle 220 on inquiry сага. 
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Listing 5 continugd: 


while (NOT EOF(1f)) do begin 
read (l1f,c): 
writeinetout,c); 
end; 
(* get command for closing file on remote *) 
catring := command (819,2); 
write (network,cstring); 


(* after network has settled, check for a normal system prompt *) 
(* Note we haven't read characters from the input buffer yet *) 
(* These are global variables. *) 


result :- prompt (pmt,bufptr,off,len); 


(* the prompt should be the last thing in the buffer *) 
if С result = off + len ) then movelr := 0 
else movelr := -1; 
end; 


entry function transact (var transaction:tran, type) : INTEGER; 
begin 
reset (command file,'commands'); 


with transaction do begin 
active := true; 
reset (packet, t packet); (* open instruction file *) 


case action of 
l: begin (* move a new file to remote *) 


read(packet,localname); (* name of local file %) 
read(packet,remotename); (* name of file on remote *) 
error = movelr(localname, remotename) ; 
if (error <> 0) then begin 
rem_delete (remotename) ; 
failed := true; 
end; 
end; 


2: begin {* copy already existing file to remote %) 
read(packet,localname); (* name of local file %) 
read (packet, remotename);(* name of file on remote *) 
tempname :- remotename; 
append (tempname, ' .temp') ; 
error := movelr(localname,tempname,system id); 
if (error = 0) then begin 

rem delete(remotename); 
rem rename(tempname,remotename); 
end 
else begin 
rem delete (tempname) ; 
failed := true; 
end; 
end; 


Listing 5 continued on page 172 
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PL/I-80": Not for beginners* 


For internal savings, product capabilities, coce 
speed and upward compatibility — How PL/1-80 
meets these critería is making software news. 


MC is a successful company selling business 
applications to first time users. 


MC switched [rom a popular but less efficient 
language. MC benefits [rom these PL/1-80 (ANSI 
Subset G) features. * Fast design with picture 
specifications for output. * Easy data retrieval 
with BT-80™ file manager. * Improved performance 
with LINK-SO™ loading of disk resident overlays. 

* Small fast programs with optimized object code 
and no Interpreter. 


Specific examples of PL/I-BO0's speed. memory 
conservation, error checking. and control In the 
business environment are cited. 


Ina candid interview, Mr. Charles Russell, MC's 
president, discusses his professional programming 
needs. 


Ж Мг Russell distinguishes. "PL/1-80 isn't a panacea, 
It's a programmer's language. ideal for the 
experienced programmer. Just as PASCAL and 
BASIC are good for beginners.” 


Worldwide market exposure of your products 

and company through your listing in our CP/M" 
Compatible Software Catalog: news affecting your 
business in a free subscription to ISV FORUM: plus 
comprehensive seminars comprise our ISV Support 
Plan for those who write applications under CP/M. 
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Listing 5 continued: 
3: begin (* move a new file from remote *) 


read(packet,newname); (* name of local file ж) 
read (packet, remotename);(* name of file on remote *) 
error := поуегі (remotename, newname, system_id) ; 
if (error <> 0) then begin 
delete (newname) ; 
failed := true; 
end; 
end; 


4: begin (% copy over local file from remote *) 
read(packet,localname); (* name of local file +j) 
read(packet,remotename);(* name of file on remote *) 
tempname := localname ; 
append (tempname,'.temp'); 
error := moverl{remotename, tempname) ; 
if ferror = 0) then begin 

delete (localname); 
rename (tempname, localname) ; 
end 
else begin 
delete (tempname); 
failed := true; 
end; 
end; 


5: begin (% execute a command on the remote *) 
rewrite(outfile,'cmd.temp'); 
read(packet,command);  (* get command from packet *) 
write(netout,command); (* write it out to network *) 
while (time < TIMEOUT) do begin 
error := getremote(c,nowait);: 
if (error = 0) then begin 


time :- 0; (* reset clock *) 
if (length(cbuffer)-length(pmt)) then begin 
(* we buffer a string %) write (outfile,cbuffer); 
(* the length of prompt *) append (cbuffer,c); 
end: 


i* do we see the prompt?*) 
if (cbufferspmt) then failed : 
else failed := true; 


i 
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епа 
else time := time + 1; 


end; 
(* Timed out in the middle of the transfer *) 
if (failed) then transact := -1 
(* If the last thing we saw was the prompt *) 
(* then it worked ok. %) 
else transact := 0; 


end; (Ұ of case 5 *) 
end (* of case *) 


end; 
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Get on the right ҒАН 


іп floppies with new 


ӘН 5 as 
disk drives 


TRAK — the way to go— in floppy disk drives. 


Whether you are just setting up your com- 
puter system, expanding it, or re-equipping — 
make it TRA 

With TRAK you get the finest of industry- 
standard disk drives, custom electronics and 
custom cabinetry. [п your choice of office 
beige or silver gray. And other options like 
door locks, front bezels, write-protect switch, 
extender card and more. 

Drives with the industry's fastest access time 
— from 3 to 5 ms. With up to 9200 hours 
MTBF. 40, 77, 80 track. Single or double den- 
sity. Single or double sided. Up to 1.6 Mega- 
Byte capacity. Single, dual or triple cabinets. 
With or without power supplies. And a TRAK 
exclusive — dual LED panel indicators for 
Power-On and In-Use. Convenient — as you 
know if you’ve ever left things “on” for lon 
periods without realizing it. Compatible wit 
TRS-80*, Heath/Zenith, Northstar, Apple ГІ? 
and most S-100 based systems. 

Custom electronics — custom transformers 
— for 110VAC or 220VAC, 50 or 60 Hz, Fused 
for protection. With regulation for low rip- 
ple and constant output even with input vari- 
ation. Quiet convection cooling through vents 
on all eabinet sides without the need of noisy, 
bothersome fans. 

Low prices. Complete 544" drives list as low 


1 n re pe pom ee driven as lọw = 9389 ап 

| | E nd your ealer gives you the best o 

5 А fro m $3 22 list everything — in price and service, in or out of 
warranty. Standard TRAK warranty is 90 


Hi : days; 12 month extension available at extra 
E from LE li t cost. Check your dealer now for the right 
IS TRAK in disk drives — TRAK. 


For the name of your nearest dealer and |е) CDOMACS 
B 


FACTORY REBATE 


full details, Call Toll-Free 1-800-323-4853 | ве trom your TRAK dealer, then mail copy 


of sales receipt with TRAK serial number | 


n ; е -— i and this coupon to TRAK. ill r 

or write: international inquiries invited. | $26 direct to Ach ks Dur ies Salone | 
M o. Dealerships available. | you to the TRAK drive family. | 
| № microcomputer corp. | Adar | 
1511 Ogden Ave., Downers Grove, IL 60515 | сиу зін Лр — | 

4 OHer expres Mov. 30, 1981. ами one же per cue 

$ TRS-80 le a registered trademark of Radio Shack, а Tandy Ca n | 
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Text continued from page 164: 


(BUFFER after the routine times out 
should be the prompt from the system 
indicating that the operation is com- 
plete. You do nat usually want the 
prompt passed along to the output 
file because it is nat really part of the 
network’s response № your com- 
mand. 


Possible Enhancements 
Several other functions may be 
needed on the local processor, includ- 


ing: 


€ Monitor space usage on the local 
system, and terminate network ac- 
tivity if the local storage is dwindling. 
в Buffer input and output to keep 
track of data moving in all directions 
and control its flaw. The goal is to 
avoid any loss of data because cf 
speed differential or overflow in the 
interface. 

e Archive data to keep track of the 
large amount of data (and storage) 
available on the network, You will 
probably need some form of off-line 
storage, either local or out in the net- 
work. Systems frequently run out of 
Не space a few months after a mail or 
news system is installed, 


Both the high-level user interface 
and the low-level system interface 
have been sketched briefly here, 
These are user- and system-dependent 
and therefore not portable, but they 
will help you develop a protocol-free 
network on most systems. 

Some preprocessing of files can cut 
down on the network interaction 
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time. [t is important to order the 
transactions by SYSTEM. ID so that 
all transactions for a given system 
will be made on the same phone call, 
If there is no system response for the 
first transaction, the others should 
not be attempted, A Huffman encod- 
ing can compress text files by as much 
as two-thirds and random data by 20 
to 30 percent, If you are sending large 
files over long distance, this could 
mean significant savings. 

Making the files self-loading would 
be an improvement, This can be done 
by a separate utility; the actual trans- 
action processor'could then be much 
simpler than the one 1 described. 

Breaking up large files into stan- 
dard packet sizes and adding check- 
sums can reduce the amount of re- 
transmission due to a dropped bit; the 
optimal packet size will depend on 
the modem speed and the quality of 
the connection. Other forms of pre- 
processing can further enhance your 
network system, With the proper set 
of tools, these variations can be ex- 
plored with much less effort, 

The problems of conversations be- 
tween computers are greatly simpli- 
fied if you install programs on both 
systems which support the same pro- 
tocol. However, my proposed system 
is sufficiently general to be used when 
you have little or no contro] over the 
software running on the remote com- 
puter, and your machine must log on 
and behave like a human user. 

Even if every remote site has 
computer-protocol facilities, they are 
not likely to support the same pro- 
tocol, Modules like the ones 1 have 


presented allow you to build a gener- 
alized system to converse with all 
such services. 


Future Network Developments 

Some trends that wil] make a flexi- 
ble network philosophy important in 
the future already are evident today. 

The telephone, for example, will 
offer increased bandwidth, possibly 
at less expense. Modem-based net- 
works will be at least as important as 
hardwired configurations. Greater 
processing power and storage will be 
available on a network node as more 
pewerful CPUs and memory systems 
are developed, More network ser- 
vices with a wide variety of protocols 
will be available, and we have no 
reason to be optimistic about standar- 
dization. 

The possibilities for a system not 
tied to a specific protocol are almost 
endless. High-level programs can be 
built for a mail or source manage- 
ment system, You can write utilities 
that do everything from answering 
your electronic mail while you're 
away, to synchronizing the system 
clock with a weekly cail to a com- 
puter at the National Bureau of Stan- 
dards. 

In addition, the modularity I've en- 
couraged will allow you to make en- 
hancements without losing your in- 
vestment in previous software. This 
characteristic could mean the dit- 
ference between a networking system 
which withstands (or changes to 
meet} the test of time, and one that 
will be abandoned in the next genera- 
tion of hardware and software. B 


*Handles а! IEEE-486 1975/78 functions 

"IEEE 696 (S-100) compatible 
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INTERTEC’S INCREDIBLE 255 USER SMALL BUSINESS COMPUTER 


At last, there's a multi-user micro- 
computer system designed and built the 
way it should be. The CompuStar™ Our 
new, low-cost "shared-disk" multi-user 
system with mainframe performance. 

Uniike any other system, our new 
Compustar offers what we believe to be the 
most practical approach to almost any 
multi-user application. Data entry. Distrib- 
uted processing. Small business. Scientific. 
Whatever! And never betore has such 
powerful performance been available at 
such modest cost. Here's how we did il . .. 

The system architecture of the 
CompuStar is based on four types of video 
display terminals, each of which can be 
connected into an auxiliary hard disk stor- 
age system. Up to 255 terminals can be 
connected into a single network! Each ter- 
minal (called a Video Processing Unit) con- 
tains its own microprocessor and 64K of 
dynamic RAM. The result? Lightning fast 
program execution! Even when all users 
are on-line performing different tasks! A 
special "multiplexor" in the CompuStar 
Disk Storage System ties all exter- : 
nal users together to "share" the 
System s disk resources. So, no 
single user ever need wait оп an- 
other. An exciting concept . . . 
with some awesome application 
possibilities! 

CompuStar™ user 
Stations can be configured in 
almost as many ways as you 
can imagine. The wide variety 
of terminals offered gives you 
the flexibility and versatility 
you've always wanted (but 
never had) in a multi-user 
system. The CompuStar 
Model 10 is a program- 
mable, intelligent terminal 
with 64K of RAN. It's a 
real workhorse if your re- 
quirement is a data entry 


or inquiry/response application. And if your 
terminal needs are more sophisticated, 
select either the CompuStar Model 20, 30 
or 40. Each can be used as either a stand- 
alone workstation or tied into a multi-user 
network. The Model 20 incorporates all of 
the features of the Model 10 with the 
addition of two, double-density mini-flop- 
pies built right in. And it boasts over 
300,000 bytes of local, off-line user stor- 
age. The Model 30 also features a dual 
drive system but offers over 700,000 bytes 
of disk storage. And, the Mode! 40 boasts 
nearly 1% million bytes of dual disk stor- 
age. But no matter which model you 
select. you'll enjoy unparalleled versatility 
in configuring your multi-user network. 


Mees ites bath cial eh 


Ци 


Add as many terminals as you ке 
- at prices starting at less than $2500. 
Now that's truly incredible! 

No matter what your application, 
the CompuStar can handle it! Three disk 
storage options are avaliable. A tabletop 
10 megabyte 8” winchester-type drive 
complete with power supply and our spe- 
cial controller and multiplexor costs just 
$4995. Or, if your disk storage needs are 
more demanding, select either a 32 or 96 
megabyte Control Data CMD drive with a 
16 megabyte removable, top loading car- 
tridge. Plus, there's no fuss in getting a 
CompuStar system up and running. Just 
plug in a Video Processing Unit and you're 
ready 10 00... with up to 254 more ter- 
minais in the network by simply connect- 
ing them together in a "daisy-chain" 
fashion. CompuStar's special parallel 
interface allows for system cable lengths 
of up to one mile . . . with data transfer 
rales of 1.6 million BPS! 

Software costs аге low, 100. 
CompuStar's disk operating system Is the 
industry standard CP/M*. With an 
impressive array of application soft- 
ware already available and several 
communication packages offered, 
the CompuStar can tackle even your 
most difficult programming tasks. 
Compare for yourself. Of all 
the microcomputer-based multi- 
user systems available today, 
we know of only one which 
offers exactly what you need 
and should expect. Excep- 
tional value and upward 
growth capability. The 
ComouStar™ A true price 
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A Simple Implementation 
of Multitasking 


Multitasking software makes 
multiuser systerns possible and per- 
mits the division of complex pro- 
grams into smaller segments. Writing 
such software requires an under- 
standing of the basic principles of 
synchronization (ie: executing the 
right program or using the right stack 
at the right time) and a knowledge of 
resource sharing (using such com- 
puter resources as printers, key- 
boards, memory, and central pracess- 
ing units). 

This article explains how to write 
multitasking software for micro- 
processors. [ will first discuss the 
theory of muititasking, then give a 
simple example of one of the better 
implementations, called SLEEP 
{originated by APh Technological 
Consulting, a firm located in 
Pasadena, California). 

Multitasking has many possible ap 
plications. A few examples are: 
handling communications between a 
computer and more than one ter- 
minal; programming devices like 
thermostats, burglar alarms, and 
light controllers; having your com- 
puter play your favorite adventure 
game and regulate room temperature 
at the same time; and connecting Iwo 
terminals to your computer so that 
each can run a different BASIC pro- 
gram at the same time. 

The last example is, of course, 
Himesharing—a well-known and 
About the Author 
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complex variety of multitasking. 

Not all programs can or should use 
multitasking, but many applications 
are naturals for this approach. 
Keyboard polling (watching the 
keyboard to see if a key is pressed) 
and printer driving (telling a printer 
to do something) can each be written 
as a closed loop, and then, during 
execulion, made to seem as if they are 
running simultaneously, 

In addition te making your com- 
puter more versatile and useful, 
learning to write multitasking soft- 
ware has other benefits, For one 
thing, it forces you to organize your 
programs, For another, the multitask- 
ing approach lets you break large 
programs into smaller, more 
manageable pieces. You can then 
assign the writing to several different 
persons, and the author of one piece 
will not need to know how the other 
pieces work. Of course, each writer 
must know the bounds of his or her 
assignment, and must understand the 
relationships between the pierces. 
Dividing programs this way not only 
helps you complete a large project 
faster, but also simplifies debugging, 
as it is much easier to debug small 
pieces of code than one large pro- 
gram. 


Methods of Multitasking 

Though simple in theory, several of 
the methods of achieving multitask- 
ing are tough to implement. Others 
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can be implemented by means of 
straightforward programming. Let's 
examine a few methods, choose one, 
and focus on it. 

Perhaps the most familiar way to 
complete a serles of tasks is to simply 
line them up and perform them in 
succession. ln BASIC we could do 
this by writing a set of subroutines, 
and then have a master loop to call 
each of the subroutines in turn 
(sometimes called the “hen-and 
piglets" method, see listing 1). A 
similar structure can also be used in a 
machine-code program. 

One problem with the hen-and- 
piglets method is that subroutines are 
not closed; there is no guarantee that 
the piglet will ever run to completion. 
Thus, each subroutine must have a 
RETURN statement at the end. While 
this does not pose a difficulty For sim- 
ple routines, it can be cumbersome in 
larger programs where we might 
want to use a routine written by 
someone else, [n that case we might 
have trouble adding the RETURN 
statement in the proper place. 

Another problem with this method 
is that each routine cannot have its 
own stack. Although it isn’t a prob- 
lem in BASIC, it can be a big problem 
in machine code: sometimes a routine 
needs its own stack, or the stack is 
too short, or we don't want te disturb 
the data far up on the stack. 

But the hen-and-piglets method 
does work well For simple programs. 
The method requires no program- 
ming overhead, and, furthermore, it 
is easy to add another routine in the 
laop. To da so, simply insert a CALL 
statement in the control loop where 
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Tiny BASIC MICROCOMPUTER 
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01-3020 16 CHN A/D 


$262 
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TODAY'S NEEDS 
How many times have you thought about 
designing or purchasing the ultimate 
intelligent control system but were dis- 
couraged by the R&D time or price? 
Transwave took the initiative of design- 
ing one for you. Combining versatility 
with low cost, the K-8073 Tiny BASIC 
Microcomputer has already taken the 
lead in the process control mnrket, Pro- 
ming is reduced to mere hours 
ause of the on-chip Tiny BASIC 
Microinterpreter. МО is extended to 
previously unheard of limits because 
of the on-board ART/RC (Asynchro- 
nous Receiver Transmitter/Remote 
Controller). 

This processor-like chip provides 
bi«lirectional serial communication be- 
lween the K-8073 and its remotely 
located yok reat МО devices, In addi- 
tion, the K-5073 can operate in a stand- 
alone, satellite, or host mode. When 
interfaced thru RS-232, you can utilize 
your host computer, large or small, for 
polling, editing and mass data storage. 


INPUT 

The DI-8020 is а 20 channel A/D input 
module designed to collect data [rom 
remote sensors monitoring temperature, 
humidity, light, pressure, etc. Each A/D 
module is capable of monitoring 16 
analog and 4 digital signals. Remark- 
ably versatile, the DI-8020 is adaptable 
tà any environment. 


In addition to an extensive input 
range, this A/D module eliminates the 
usual installation hassles because of the 
unique ART/RC communications route. 
A single twisted pair or coaxial wire 
serves as the bi-directional DPW (Data 
Битан between the 01-8020 апа the 
K-8073 Tiny BASIC Microcomputer. 


P5.5/25 Development Statlon $195 


DECISION 

After receiving data, ihe К-8073 exe- 

cutes from your EPROM based Tiny 

BASIC program. This decision making 

process is augmented by these State- 

of-the-Art features: 

“ІК Byte Local RAM. 

“ЕК Byte Operating EPROM Space 

e 2K Byte ol Firmware Utilities 

e RS-22, 110-4800 Baud Selectable 

è Real-Time/Date Clock (Even Calcu- 
lates Leap Year) 


a T cis Programmable Parallel МО 
(PPI) 
ә Single Wire Serial МО for 128 Remote 
Slave Stations (ART/RC) 

е On-Board EPROM Programming 

е Autostar! EPROM (Power-on Boot) 

e 2 Sense Interrupts 

е 3 Нар Outputs 

• +5 Volt Operation 

OUTPUT à 

Completing the cycle of [-+D-O is the 

D-80258; an 8 channel TRIAC Control 

Module. This board [eatures 8 optically 

isolated TRIACS with a maximum rat- 

ing of up to 300 Watts AC control per 

channel. igre, commands from the 

K-8073 via the full duplex DPW, you 

can daisy chain as many as 128 of these 

“slave” stations. 

STAND ALONE SIMPLICITY 

Whether you free your mainframe, free 
ur mini or start from scratch. you can 

et closed loop control be the minimum 

configuration it should be. These cards 

arc exactly the fundamental pieces 

needed for гову‘ control applications. 

To order your K-8073 or for further in- 

formation on the Vanderbilt Series BOQO 

Product Line, write or call: 

TRANSWAVE CORPORATION, Cedar 

Valley Building, Vanderbilt, PA 15486 

Phone: (412) 628-6370. 
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DIVISION OF UTSC 


the other subroutines have their 
CALL statements. 


SLEEP 

Another way to accomplish 
multitasking is a method called 
SLEEP, We will focus on this method, 
in which each routine has a closed 


loop and does not return at the end. 
Instead, the statement CALL SLEEP is 
inserted anywhere in the closed loop 
of the routine. In effect, the SLEEP 
routine replaces the main CALL loop 
in the hen-and-piglets method. 
Although implementation is tricky, 
SLEEP is a unique and useful tool. 


Listing 1: A simple BASIC program illustrating the "hen-and-piglets" method of im- 
plementing multitasking. A master loop starting at line 20 calis each of the 
subroutines— Huey, Duey, and Luey—in turn. 


LIST 


10 REM THIS PROGRAM IS АН ҒУАРМЕ OF THE HEP АЮП PIRLETS "ETHDP 


40 REP HERE 15 THE tone 

30 TOS 100 

hg BASOA 200 

50 РАЗА 300 

50 СОТО 20 

110 RET tarare HUEY e*os222 
110 PRINT "Н"; = 

120 RETIREN 

200 РЕН әеегзг ПИЕҮ eeeeees 
210 PRINT "p". 
220 RETUR 

300 ПЕН азаата 
310 PRINT "L"; 
320 RETURN 
НЕАПТ 


LEY жәшазта 


RUM 
HE THOLAD LAO LHDLADLHD LAD LANA LAD НІН НІН НІІНІНПІНГІНГІ LAOLHDLH 


We can use SLEEP to multitask a 
series Of routines so that they all ap- 
pear to run at the same time. We'll ex- 
plore the general idea, then look at a 
specific example. 

The SLEEP routine essentially 
simulates a complex computed 
GOTO statement. It first determines 
which program called it, then 
calculates which program to jump to 
next. The programs are serviced 
(branched to) in a circular fashion, so 
that each program is executed once 
every cycle. The only requirement is 
that each program must call SLEEP to 
give the other programs a chance to 
run. 

When a program calls SLEEP, it is, 
in effect, giving SLEEP control of the 
processor; SLEEP, in turn, passes 
control on to the next program. If any 
of the programs are "time-critical" 
(ie: must be run within a given time 
period), then we must be sure that no 
one routine dominates the processor, 
Specifically, we must place the CALL 
SLEEP statement where it will be ex- 
ecuted often in the loop of each pro- 


THE SYSTEM INTEGRATERS 
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mene 
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fi -- 
PFEFENSS Баниазав WAMAMA 
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Complete Business and Development Systems 


Specialized Business Systems 
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POWER-ONE 
D.C. POWER SUPPLIES 


Our customers select their favorite models 


The choice wasn't easy. Not with 105 open frame small floppies and micro-computers to large main- 


linears and a full switcher line to Boone rom. Still, frame systems. 

the top models of the past year — proudly pictured But one thing they all have п common. They're bulit 

below — have been named. by Power-One. Which means the most reliable power 
Actually, this is a statement of Power-One’s most supplies available, at the lowest cost possible, 

popular D.C. power supplies — as determined by our So take a look at our entire line. Send for our new 


customers. Obviously, applications vary widely, from 1981 Catalog and Facllities Brochure for details. 
MULTIPLE DUTPUT QUME PRINTER SUPPLY 


Switchers SINGLE OUTPUT 
zet 150 W 
+ Hi-Tech Design в" РРА қ - | 
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z15V @ 45A/16A Paak 
SP305 : $345.00 


WINCHESTER SUPPLIES 


2 Models to Power any 
Manufacturer's Drive 


User Selectable 
SHQ-150W : $295.06 


8.0" FLOPPY SUPPLIES 


Two Year Warrantee 


SF, 100W : $170.00 
e 24 Hour Burn-in 


SK, 200W : $250.00 
Disk-Drive 514” FLOPPY SUPPLIES 


Powers Mosi Popular 
Drives 

7 “Off the Shelf" Modals 
Powers Drives & Controller 
UL & CSA Recognized 
115/230 VAC Input 


CP205, 1 Drive : $69.95 
CP206, 2 Orives : $91.05 
CP162, Up to 4 Drives : $120.00 


CP340, 1 Drive ` $44.95 
CP323, Up to 4 Drivers ; $74.95 


Open-Frame Linear 


e Industry Standard 
Packages 

115/230 VAC Input 

+ 05% Regulation 
Two Year Warrantee 


24V dp 2.4А 


= 24V @ 12A 


UL & GSA Recognized | 5V dp BA 
à 12V @ 17A 28V Ф 10А | 12V Q 34A 28V @ 20A | +12\ Q 10A or 
E з Best Power/Cost | isy о вд 250V @ ОЛА | 15V @ 30A 48V Q 10А | z15V @ OBA 
апо HC Series : $44.95 to $49.95 HAA150.8 : $30.05 


HB Saries : $24.95 


DUAL OUTPUT 


a eene vett. 
system power loss. 

е Monitors AC Пла and 
DC outputs. 

* Allows for orderly data- 
Save procedures 


PFM-1 ; $24.95 
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Free! 
Edmund 
Scientific 
Catalog | 


Explore With Us! 

Over 4,000 unusual and intriguing 
products are in this FREE 1981 

catalog. Our new products lor 
work and leisure will peak your 

curiosity and make you eager to 
try them yourself. 


What's Your Interest? 

I's all here—Astronomy, 
Microscopy, Lasers, Alternate 
Energy, Wealher, Binoculars, 
Magnets, Magnifiers, Lab 
Equipment, Biofeedback, Unique 
Lighting, Scientific Living—and 
more! Discover à new interest or 
add sparkle to an old one. 


Don't Delay! 

Our FREE 112-page, colorful 
1981 catalog is your guide lo 
unique, exciting products. You'll 
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more in Edmund Scientific 5 
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gram. Further, we must write a small 
program (about 30 bytes) to initialize 
each program's stack. 

Think of each program as having 
its own microprocessor, Each pro- 
gram has an individual stack and is 
written as a closed loop in order to 
allow continuous operation. All pro- 
grams share the same memory, which 
has both advantages and disadvan- 
tages. Programs can pass data among 
themselves by using this shared 
memory as a common data area. One 
program can write to a predetermined 
memory byte, while another reads 
this byte. 

The disadvantage of shared mem- 


ory is that sometimes it is convenient 
for each program to have its own uni- 
que memory. For example, if we 
wanted to time-share a BASIC in 
order to run more than one BASIC 
program at a time, then we would 
have to provide enough memory to 
hold both programs. Since most 
BASICs aren't relocatable (having a 
unique address where they must be 
loaded and executed), we can hold 
only one copy of BASIC in memory 
at one time. Ánd since most BASICs 
use a unique memory area to store a 
single program, we have to use more 
tricks to make a multiprogram 
BASIC run, (More on this later.) 


Listing 2: SNOOZE, а 6502 assembly-language program showing the SLEEP method of 
implementing multitasking. Three separate programs—Huey, Пигу, and Luey—each 
contain a CALL SLEEP statement. The SLEEP routine branches to the programs in a 
cyclical fashion, Each program is executed once every cycle, and all appear to run 


simultaneously. 
TITLE “snooze” 
22291%122121111111}121111111511112125]111}512} ааа ЫЫ. 
і THIS SIMPLE EXAMPLE анын n EAS i T IS TO IMPLEMENT A MULTT = 
;TASKED MACHINE, THE THREE SEPARATE, | RDFREHDEHT PROGRAMS WHICH APPEAR 
;TO RUM SIMULTAHEQUSLY ARE: НЕТ, DUEY, АНП LUEY. HUEY PRINTS A МН" TN 
ITHE TERMIHAL, DUEY A "np", AND LUEY A "L" 
12222222252112322333233122322121111 123018121117 ір ір 
ZSECT 
TTYOUT =: SFFEF *ANMMESS OF TTYOUT ROUTINE 
JOOS = :HUMSEC OF JORS 
STACKLEM = 20 SLENGTH OF EACH JOB'S STACK 
SPTAGLE : RLOCK JOBS 7ARRAY OF STACK APhRESSES 
силу ¢ BLACK 1 HUMBER OF THE CURREHT JOB RUHHING 
STACKAREA: 
BLOCK STACKLEN ;EACH JOB HAS ITS OWH STACK 
HSTACK — : 31K THE 6502, THE STACKS "crow UPWARD 
BLACK STACKLEN 
DSTACK : 
BLOCK STACKLEM 
LSTACK  : 
PSECT 
STARTUP: sSPRAMCH HERE TO START EXECUTION 
БЕ) ;RHSABLE INTERRUPTS 
cuo ;CLEAR DECIMAL MODE 
STKINIT: LOX ILSBLLSTACE-1] rEHITIALIZE LUEY*S STACK 
ТХ5 
Lia enSBtLUEY-17 ;PLACE LUEY'S ANDRESS ОН LUEY'S STACK 
PHA, 
(РА #LSB{LUEY*1} 
PHA 
LOA FLSB(LSTACX« 3) 
STA SPTABLE*1 
LOX "| 58(П6ТЛСК-1) SUHETHALIZE ПИҒҮ! 5 STACK 
TXS 
LOA @MSB(NUEY=1) ЕРЕАСЕ ППЕҮ?5 ADDRESS NH OUEY'S STACK 
PHA 
(ПА # LSBCDUEY 21) 
PHA 
LDA ILSBLhSTACK- 33 
STA SOTABLE*2 
LOX ! LSBCHSTACK- 1] yCURREMT STACK 15 HUEY'S STACK 
LDA #0 PREPARE TO RUN JOB #0 (HUEY) 
<ТА соп 


IPP PPE IILISE SESSA AAA :838:881 ACIE TUE A 
? THAT 15 ALL THAT HAS TO BE TOME ТО INITIALIZE THE MACHIFE, 

НОМ SIMPLY JUMP TO JOG #0 (WHICH HAPPENS TO BE HUEY ІМ THIS EXAMPLE), 
SAND ALL THREE MACHIHES WILL APPATENTLY РИН varied eese 


€» 895 8E9R 833 5329 833 HR RTR SRR RAF RRBAAR RRR ERE 
РРРРРРРРФРРРРРРРРРРФРРРЕРРРЕЕРРЕЕЕЕЛРЕРЕЕТ ТУ rrr 


"uu rbt 
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BUSINESS PLANNER ™ — 
Business Plan Modeling System 


You've been wanting to start your 
own business for quite same time, but 
just haven't been able to do so. You've 
got a money-making idea—but how 
can you get bankers and investors to 
listen! 

Here's how! We've come up with the 
first business modeler designed for en- 
trepreneurs. It turns your ideas into 
dollars and cents language that hard- 
headed businessmen understand. It 
does your talking for you. 


* Customized reports 

Graphical projections 
Standard financial statements 
Password protected data 
Moving time window 

Sample business data 

Tutarial documentation 
Projections updated by actuals 


PROJECT ORIENTED 


BUSINESS PLANNER enables you to 
group employees, equipment, and 


BUSINESS PLANNER is a trademark of Duosoft Corporation. 
io e and Appie Pascal ase denar of Apple Computer, 

Incorporated. UCSD Pascal № a trademark of the Regents of 
the University of Califomia. 
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other costs into an income producing 
project. 

Projects can be combined together 
in a model to show the net result, or ex- 
amined independently. By starting pro- 
jects at different times, you can make 
crucial timing decisions. 

As your business grows, models may 
be combined into larger models. Fach 
new venture can be brought under the 
master plan. BUSINESS PLANNER can 
continue working for you. 


HANDLES ACTUALS 


Planning your business is only part of 
the problem. BUSINESS PLANNER 
compares actual results against the 
model in order to focus attention on 
problems that may affect future perfor- 
mance. “What If?” scenarios can be 
developed to help you plan for the 
unexpected. 


CUSTOMER SERVICE 


Duosoft backs its software by a full 
service guarantee that protects your in- 
vestment. Updates are free for the first 
year. Extra backup copies are available 
at a nominal cost. 
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Duosoft's Real World 


You'll receive our newsletter free of 
charge. It features tips for new 
businesses, user comments, product 
descriptions, and announcements of 
version updates. 


AVAILABLE FOR THE APPLE II 


BUSINESS PLANNER is now 
available for the Apple ПІ, and will be 
released JAN 1982 for the Apple Ili. 
Versions for ali major machines are 
currently being developed. 

Written in UCSD Pascal with exten- 
sions in Apple Pascal, 48K of memory 
and at least one disk drive is required. 
The Language Card is not necessary 
since we supply special system soft- 
ware. 


PLANNING FOR YOUR FUTURE 


BUSINESS PLANNER helps provide 
the financial proof you've needed to 
fun that new business. What is 
knowledge like that worth to you? 

Yet it costs only a low $295, a small 
business expense. 

You need to put all this power to 
work for you right now. Unless you 
realiy like working for somebody else. 


if your dealer docu have 
BUSINESS PLANNER, call 
us —(2H7] 356-7542. 
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Add $25 lo each order for express shipping, handling 
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CONSULTANTS 
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(213) 454-2100 
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Computer Specialists Established 1969 
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Listing 2 continued: 
JAHD HOW THE THREE PROGRAMS 


WHEY: LDA # чт 
JST ТТУВИТ 
МУН SLEEP 
Jtt HUE Y 
DUEY: (ПА gn" 
JSR ТТУЛИТ 
JSP SLEEP 
JHP mir y 
LUFY: ЕВА 244” 
JSR TT YAUT 
JSP SLEEP 
(Inn LUE'Y 
SLEEP: TSX 
LY CURJOA 
STX SPTARLE, Y 
| му 
cry 4 JARS 
BLE INIZERN 
LNY * 0 
HOZERO: STY ЖЕН 
LDX SPTARLE, Y 
TX5 
RTS 


7 PROGRAM HUEY 
ІРПІНТА “HY AT THE TERMI НАТ 


sPROGRAN ОЦЕТ 
SPRINT А "n" AT THE TERHIHKAL 


: PRhGRAM LUEY 
SPRINT AL” AT THE ТЕПЫ| МАЕ 


ROUTINE TO "РИТ TO SLEEP" THE 
:CUGREHT JOB, АНП "АНАКЕ" THE НЕХТ 
ШОВ. SLEEP САМ BE PLACED ANYWHERE, 


StF REACHES THE LAST 408, THEN START 
JEXECUTING THE FIRST JOR AGAIN 


ДР УП" WANT TO SAVE YOUP ГРИ NEGISTERS BEFORE A PROGRAM 15 PUT TO SLEEP, 


ІТНЕН CALL SLEEPR ИТЕЛ OF SLEEP. 


SLCEPR: PIP 
PH 


SLEEP 


Example: Using SLEEP 

Let's look at the program SNOOZE 
(see listing 2). Written in 6502 
assembly language, SNOOZE is a 
simple example of SLEEP that shows 
how to multitask the three functions 
Huey, Duey, and Luey. SNOOZE 
can be broken down into three main 
areas: initialization; the sub- 
programs Huey, Duey, and Luey; 
and SLEEP, 

Although in this example the in- 
itialization segment is larger than the 
program segment, this is not always 
the case. The purpose of initialization 
is to set up the stack areas for the 
three subprograms, We'll follow the 
initialization segment from the top 
down. 

The ZSECT merely tells the 
assembler to place the following code 
in page zero (bytes O to 255). With the 

502 microprocessor, the stack 


SSAVE REGISTERS ПМ STACK 


ІБІҒЕР НОМ THAT REGISTERS ARE SAVET 
;АЧАКЕН. RECALL REGISTERS FRM STACK 


pointer can point to memory only 
within the first page. TTYOUT is a 
routine (not shown) which prints the 
contents of the accumulator to the 
terminal, This routine varies from 
one computer system to the next. 

JOBS signifies the number of jobs 
that we want to multitask; in this 
case, there are three (Huey, Duey, 
and Luey). STACKLEN signifies the 
length of each program's stack, 
SPTABLE is a table of length JOBS, 
to be used exactly like a stack pointer. 
Each job has its own stack pointer, 
which is stored in the table when one 
particular job is asleep. CURJOB con- 
tains the number of the iob currently 
running. In this example, CURJOB 
may have only the values 0 (which 
means Huey is running), 1 (Luey), or 
2 (Duey). 

STACKAREA is JOBS X STACK- 
LEN bytes long (3 X 20 = 60 in this 


The Multi-User Computer 


МИ. IWohi-task. ПшНі-ргосеввон Operating System Lechnotagy 


The TeleVideo family of multi-user ^ opens the window to the largest array 
business computer systems brings of business applications available for 
you the highest job throughput ... microcomputers. 
every user controls a private com- TeleVideo Systems provides the 
puter while sharing a common data computing solution! 
base!!! The CP/ M9 T operating system Nationwide service by General Electric 
TOP/M* is a Registered Trademark of Digital Research, Inc Company's Instrumentation and Communication 
*MmmOST® |в a Registered Trademark of TeleVideo Systems. inc Equipment Service Centers. 


TeleVideo Systems 


TeleVideo Systems, Inc., 1170 Morse Avenue, Sunnyvale, CA 94086 
408/745-7760; 800/538-8725 (toll-free outside California) 
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Minicomputer performance in 


Multi-user, Multi Tasking. Decision I" memory man- compatibly with UNIX? Thus, UNIX programs will 
agement hardware includes a memory map that is compile directly and UNIX documentation is almost 
similar to the IBM 3607 and IBM 370° It supports totally applicable. Morrow CP/M* has been configured 
up to 16 tasks or 15 users and a supervisor without to run under M/OS and communicate with both CP/M 
swapping. And, more with swapping. Each task or and UNIX standard media for maximum portability. 
user enjoys complete memory protection and dynamic Languages available include BASIC, COBOL, FORTRAN, 
memory allocation. One task may be delegated as a RATFOR, Pascal and C. That means Decision I 
supervisor to privileged system functions forbidden offers you a software base unmatched in 

to ordinary tasks or users. Such functions (МО calls, | its price/performance arena. m 
unauthorized memory access, etc.), will trap to the The OEM machine. A basic multi-user 9% 
supervisor. If supervisory functions are not required system at $5,225 includes 
the system can be configured for turnkey multi-user | the Decision 1, 4 Mhz 
operation. Z80A-based CPU, 
Multi-purpose IEEE696/S-100. Decision I utilizes the sophisticated 
Morrow Designs IEEE Standard S-100 Wunderbuss: memory 
That means you can configure it to your 
specific applications. Add a floating point 
processor, add memory (to a full mega- 
byte), add 1/0, add controllers...add 
boards from dozens of manufacturers. 
And S-100 has a major advantage 
over single-board computers: If a 
board goes down, you simply replace 
it. And keep running. If you want to 
expand your system. Add boards 
and terminals. 

An unmatched software base. 
Decision I runs on the M/OS" 
operating system. M/OS sup- 
ports all system calls source 


IBM 360 and 370 ме trademarks ol ІВМ Corp. 
Wunderbuss Б a registered trademark of Morrow Designs 
Decision 1 and M/OS are trademarks of Morrow Designs 
UNIX is а trademark of Bell Laboratores, Inc. 

CP/M i$ à trademark of Digital Research Corp. 


a multi-user Microcomputer. 


boards, controllers and software allow you to 
configure your system your way... through a single 
supplier. 


The decision is yours. Compare the Decision I, 
feature-for-feature with mini or microcomputers on 
the market today. Compare capabilities. Compare 
flexibility. Compare utility. Then, compare price. 
We think Decision I will change the way you think 
about microcomputer systems. 


Complete information? See your computer dealer. 
Or, write Morrow Designs. 


LOOK TO MORROW 
FOR ANSWERS. 


din 


E 


management 
hardware, CP/M 
2.2, M/BASIC 5.2, 
3 serial and 2 parallel 1/0 
ports, 14 МО slots with 5-100 
connectors, supervisor control in 
both hardware and software, 128K of 
RAM and two quad-density disk drives 
(800K) with DMA controller. Plus, cabinet 
(either desk-top or rack-mount), and power 
supply. The same system with 8" floppies 
and a full Megabyte of formatted storage costs 
$5,659. And, we offer OEM pricing. 
A better microcomputer. Whether you're build- 
ing a single or multi-user system, the Decision I ж- Б. 
offers уси а hardware/software combination c": 
unmatched in the field. Decision I is not simply an | ажа! | 
improved &-bit microcomputer. It's a breakthrough. MORROW DESIGNS 
In both computing power and price. 
Systems your way. Morrow Designs' full range of hard чете (4151 524-2101 
and floppy disk memory, add-in memory boards, МО 
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example), and houses the actual stack page zero), each program's stack has 
for each program. Since in the 6502 а label pointing to the bottom of the 
the stack "grow" upward (toward stack, As a stack is used, the pointer 


аты — ышты << 
e а ар 


Figure 1: Saving a return address in the m-3 
stack during execution of the SNOOZE "-2 ecl 
program (shown in listing 2). Whenever a ms 

В > , m SP 
machine-level subroutine is called, the п.) »— 
microprocessor forces the return address тә? 
onto the stack. Later, when an RTS т+з өз 5 
(return) instruction is executed, the | i E D 
microprocessor retrieves the return ad- b CEN] 


dress from the stack and puts it into the 
program counter. As a result, executing 
an RIS instruction causes the micro- 
processor to branch to the start of the 
subroutine, 


BP» STACK POINTER 
НАН» RETURN ADORESS, HIGHER ORDER 


8 BITS 
RAL = RETURN ADDRESS, LOWER ORDER 
8 BITS 


Picture the fastest, most accurate schoolteacher you ever had, point- 
ir) Oul ad your spelling errors 50 you can correct them instan 

This new spelling checker for Electric Pencil and Scripsll files k 
modeled after har: it's virtualty impossible to misspell with MIZ SPELL! 
Untke other apelling checking programs: 

MIZ SPELL will operate on one or more disc drives. (Some others 
reQuira a minimum of two.) 

MIZ SPELL will work with words of any length.(Others have limits 

on maximum word length) 

МІ? SPELL is interactive; you can correct mistakes as they are 
pointed out (Some require multiple, time-consuming passen. ) 
Check these features vs. other spelling 

М SPELL maintains separate dicawaties и ialized vO- 
cabularies, each wih a 27,000 word capacity. (18,000 included.) 


МІ? SPELL learns new words from your text fios. asit checks for 

spelling errors. (Words can also be deleted from the dictionary— 

but nol accidentally, as with some other programs.) 

Miz SPELL offers such options as: аша word in lexi, delete word 
In lexi, Change word in text, add a// remaining words, elc. 

MIZ SPELL permits user configuration of system, including өресі | 
cation of defaull extensions for original and corrected text file 


TAS-80 Model | CP/M 8" 79 
48K Disk $5995 Single Density $ 99 

TRS-90 and TASOGS ane registered trsdermurks of Tandy Radio Shack Cop, 

CP h а гефкетікі 17 дети of Була! Remerch, 


\ lu vr f 
GR БУ 2746 


steps along the stack. 

Now that we have defined 
variables and stacks in page zero, we 
must fill those variables with mean- 
ingful values. PSECT tells the 
assembler that the following is pro- 
gram code, to be placed somewhere 
other than page zero. Label START- 
UP is the place we'll branch to in 
order to begin the programs. 

Before Huey, Duey, and Luey run, 
however, we must complete in- 
itialization. SEI disables the 6502 in- 
terrupts—just a precaution in case we 
forget to disable interrupts after the 
last program, CLD clears the 6502 
decimal mode, and is another general 
precaution, rather than a unique re- 
quirement of multitasking. 

The next twenty instructions lead 
to one goal: to fil! the bottom kwo 
bytes of each stack with the starting 
address of the program so that we can 


TM 
FOR TRSDOS 


OR CP/M 


Meet author ARNOLD SCHAEFFER 
Attends Georgi Tech starbng Fall 1981 
plans to major in Computer science First 

exposed їп compolers vi bm gads, sog 

һе program at age 18 Characterues 
ЗЕҢ as not a 0009 speller’, was 
inspired 10 we МІ? SPELL when 
he examined available 
programmng «n. store, decided 


м, 
E> 


FULLGU. 


Е tee ace doni (МЫЙ meth ағу puri n hom — nm ВАМ 


HOW TO ORDER: CALL TOLL FREE: (800) 645-6038 (excepi NY*) 
COMPUTER TO COMPUTER: (516) 334-3134 
WRITE: m 881b, Box 265, Jericho, NY 11753 


e PROGRAMS UNLIMITED" 
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Add $1.00 tor postage and handling 


NY fiesijenis add sales tax UNLIMITED 


Hur merchants ыз Ongena солем mad pact 
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Vias, Master Card, American Express. 


"NY Stare sdana сай 518- 997-8588 
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DOS, DOS/VS, DOS/VSE, - Systems Programmers. . . 


А good career fit is often hard ta 
па. .and definitely worth looking 
Or, 


н an IBM DOS, DOS/VS, 
S/VSE, or EDOS operating systems 
professional, your search is over. 
Nixdorf Computer Software Company, 
Richmond, VÀ, is the company tailor- 
made for your talents and ambitions. 


NCSC: Small company infor- 
mality. Big company resources. 
As a wholly-owned subsidiary of 
Nixdorf Computer Corporation, 
Waltham, MA, NCSC offers the 
perfect environment for your personal 
and professional growth. You'll work 
with ather talented professionals in 
small project teams at the leading 
edge of operating systems develop- 
ment technology. Our atmosphere en- 
courages and rewards creativity and 
innovation, And it's all backed b 
Nixdorf Computer's internationa 
reputation, 


Our simple philosophy: 
Challenged and happy people 
produce the best work. 


At NCSC., we're firmly committed to 
slate-ot-Ine-art technological ex- 
cellence—placing us on the Datapro 
software honor roll for 3 consecutive 
аз So your talent will be chal- 
aged and stimulated to grow and 
mature. Our creative environment, 
professional attitude, and friendly at- 
mosphere blend to provide a truly 
enriching career experience. 


What about the benefits? 
They're outstanding. Health, major 
medical, life, dental, prescription 
drugs, short-term and long-term 
disability, vacalions and holidays, sav- 


ings and investment plan, direct pay 
deposit, 100% tuition reimbursement, 
in-house training and education pro- 
grams, and more. Sounds grea 
You're right. 


Nationwide Locations. 

NCSC has regional offices in some of 
the rnost desirable cities in the U.S. 
Several opportunities are available in 
Dalias and Chicago, with the majority 
of positions open al NCSC head- 
quarters in Richmond, Virginia. 


In Richmond, the emphasis Is 
outdoors. 
Golf in January. Enjoy your favorite 
outdoor activities 9 to 10 months a 
ear. Sensibly-priced homes on 
amily-sized building sites. You'll like 
living in Virginia’s state capital, with 
its cosmopolitan, professional am- 
bience, 600,000 metro ee ы 
within 2 hours from Washington, D.C., 
the Blue Ridge Mountains, or the 
seashore. And your very competitive 
NCSC salary goes a lot farther with 
Richmond's low cost ot living. 


Our Current Opportunities: 


For all these positions, you should 
have at leas! 2 years IBM DOS, 
DOS/VS, DOS/VSE or EDOS operating 
syslem experience and be proficient 
in Assembly language programming. 
Teleprocessing, networking, RJE, 
VSAM, BTAM, VTAM and CICS would 
be valuable. 


Operating Systems 
Programmer. 

Design and develop from ground floor 
a complete software system, in- 
cluding operating systems and com- 
munications software. 


Software Support 
Representative. 

Provide customer support for Nixdorf 
operating system software. Customer 
contact апо troubleshooting ex- 
perience essential. 


systems Programmer. 

Provide program fixes, implament 
enhancements, and assist customer 
supporl efforts. 


Support Systems Programmer. 
Perform syslems generation, 
maintenance, and other software sup- 
port funclions for in-house develop- 
ment, support and production, 


Technical Instructor. 

Conduct in-house and customer 
education for our operating system 
products; travel Involved, instruction 
proficiency essential. 


Technical Writer. 

Provide internal documentation 
development programs. We seek a 
professional whose talents combine 
systems programming experience 
with strong technical writing skills, 


If you're interested and feel you're 
Ihe right fit for one of our oppor- 
tunities, please forward your resume, 
stating your area of interest and in- 
cluding your salary history, to 
Employment Manager, Dept. В, 
Nixdor! Computer Software Company, 
6517 Everglades Dr., Richmond, VA 
23225. Or call — outside of Virginia 
— TOLL FREE 800-446-9900. in 
Virginia, 804-276-9200. We are an 
equal opportunity employer mif/h. 


Committed to Success. 


NIXDORF COMPUTER SOFTWARE COMPANY 


en 
NIXDORF 
О 
COMPUTER 
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THE MOST 


POWERFUL 


SMALL 


BUSINESS 


COMPUTER 


IN THE 
WORLD 


The IBC ENSIGN business computer was 
designed tram the Ada up to run МР/М, mulii- 
user 04515, MVT-FAMOS, and other multi-yser 
2-80 operating systems laster than алу olher 
computer in the world. 

Consider these leatures: 

* Up to 16 users 

* Up to 768K byte memory 

+ Up to 150M bytes/disk drive 
е 17M byte lapa cartridge 

* 46M byte 8 track tape 

» 6 МН: Z-808 CPU 

Bul it takes тоге than а lal of 170 ports, 
memory, and disk storage lo make a supar multi- 
user computer The ENSIGN has whal il takes. 

MULTIPE MICROPROCESSORS: The ENSIGN has 
Iwo separate 2-805 and 32K byte memory duller 
lo handle all 170 between CATs and printers at 
baud rales up to 19.200 baud. 

A third 2-60 handles all disk and tape 120. 
Commands from the main CPU are lotally 
supervised фу the disk siave 2-80 

And the main CPU is the new B MHz 2-908 
running at full speed with 120 nsec memory. 

PERIPHERALS: The ENSIGN supports the tape 
and winchester disk family from Kennedy Со. 
These drives, tape cartridges. and 8 track (аре 
drives are the premier of the industry. Yet prices 
are low on the ENSIGN 

SOFTWARE: if you ага running МР/М, OASIS. or 
MVT-FAMOS you will run better оп an ENSIGN. 
And il you're not already Іші to one ol these 
systems you may want to try IBC-SUPERDOS. 
SUPERDOS is very powerlul and very very fast. 


ҮП. 


For dealership intormation contact: 


LBC/ Integrated 


Business 
Computers 


22010 5. Wilmington Avenue, Suite 308 
Carson, СА 90745 = Call (213) 518-4245 
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fake a jump instruction with a return 
instruction, When we call a machine- 
level subroutine, the microprocessor 
forces the return address onto the 
stack, and jumps to the subroutine 
(see figure 1). The opposite (popping 
the stack, and jumping to the return 
address of the function which 
originally called the subroutine) 
occurs when the microprocessor ex- 
ecutes a return from the subroutine 
(RTS in 6502 assembly language). 
Thus, if we put the starting address 
of the program on the stack, then ex- 
ecute an RTS, the microprocessor 
branches to the start of the program, 
The entire operation is simple, but 
lets us perform several clever tricks. 
Starting at STKINIT, we initialize 
the stack areas. #LSB is an assembler 
function that extracts the LSB (least- 
significant byte) from the value in 
parentheses, TXS transfers the value 
from the X register (which contains 


Luey's stack pointer) to the stack- 
pointer register, Similar to #LSB, 
FMISB is an assembler function that 
extracts the MSB (most-significant 
byte}, 

In the next several instructions, we 
will place two bytes, which are the 
starting address of program Luey, on 
the stack, PHA pushes the value of 
the accumulator onto the stack. We 
then store the value of the stack- 
pointer register into the SPTABLE ar- 
ray offset by 1 (remember how CUR- 
ЮВ’; value of 1 means Luey is run- 
ning?). Next, we initialize Duey's 
stack exactly as we did Luey's, except 
at the end we store the stack pointer 
into SPTABLE with an offset of 2 in- 
stead of 1. We now set the stack- 
pointer register to Huey's stack area, 
since Huey will run first (see figure 2). 
We must also set CURJOB to signify 
that Huey will be running (CUR- 
JOB =0). Finally, we jump to Huey, 


STACKAREA: 
HUEY'S 
STACK 
6502 STACK POINTER 
POINTS HERE JUST 
BEFORE THE JMP HUEF 
ІҢ STRINIY 
HSTACK: 
DUE'Y'5 
STACK 
DUEY'S STARTING ADDRESS 
DuEY'S STARTING ADDRESS | 
{LOW 8 BITS) 
DSTACK; | 
LUEY'S 
STACK 
LUEY'S STARTING ADDRESS 
(HIGH в BITS) —' _ 
LUEY'S STARTING ADDRESS 
(LOW & BITS ) 
LSTACK: 


Figure 2: The state of the stack area immediately before the JMP HUEY instruction in 
the STKINIT subroutine of the SNOOZE program (see listing 2). STKINIT initializes 
the stack areas. Since the stack-pointer register is now pointing to Huey's stack area, 
Huey will run before the subroutines Duey and Luey. 
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Wild Hare Software Systems 
Multiply the Capabilities of 
Data General's 


RDOS 
INFOS? 
ICOS 
DOS 


Wild Hare gives Data General 5: AAA 
users a choice when upgrading МД. 
to a multi-user environment and маа ыы ОУ, 
eliminates the need to use AOS. "эл 
Wild Hare makes it easy for you. It creates 
a true multi-lingual, multi-user environment for 
your current system. No user software modifications 
are necessary. There is no need to install a new 
operating system. And, no expensive hardware upgrade is 
required. 


Features 
· Each user is totally independent of all other users. 


· Each user may run all standard Data General software. 


Each user may independently edit, compile, execute and debug 
programs written in any language supported by RDOS, INFOS®, 
ICOS and DOS. 


- Standard languages supported include: Fortran IV, Fortran V, 
COBOL, ALGOL, RPG, DG/L™, BASIC, PASCAL, MAC, etc. 


‚ All NOVA’s® and ECLIPSE's* are supported. 
Wild Hare guarantees its software systems on a money back basis. 


№ 


Wild Наге’$ Software 

Gives Data General Users 
A Choice! — 
AWLD:: 
mss 
pi 55 
РО Box 3581.Boulder, Colorado 80307 
МОМА ECLIPSE- anc VFS ме registered variemarks of Ола Genma! Corporation (303)-494-0221 
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and whiz,,.everything is up and run- 
ning. 

Each of the programs Huey, Duey, 
and Luey prints the first letter of its 
name to the terminal. LDA is a load 
accumulator immediate, and loads 
the accumulator with the character 
"Н," "L^ or "D," depending on 
which program is running. JSR (jump 
subroutine) TTYOUT calls the 
routine that prints the value of the ac- 
cumulator to the terminal. JSR SLEEP 
calls the sleep routine. JMP HUEY 
completes the program by jumping to 
the start of the program. Notice how 
each program is a closed loop. Pro- 
grams Duey and Luey are exactly like 
Huey, except for the characters they 
print. 

The SLEEP routine is the most 
magical of all, SLEEP first uses the 
TSX instruction to save the value of 
the stack-pointer register in the X 
register. LDY loads the value of CUR- 
JOB into the Y register. ІМҮ in- 
crements the Y register. The CPY in- 
struction compares the incremented Y 
register against JOBS (containing the 
number of total jobs, three in our ex- 


ample) to see if we are at the end of a 


cycle. 


If not, BNE branches to NOZERO 
if the incremented Y register minus 
JOBS is not zero. However, if we 
have reached the end of the cycle, 
then the LDY instruction loads zero 
into the Y register. At label 
NOZERO, the contents of the Y 
register are stored into location CUR- 
JOB, reflecting the job to be run next. 
The LDX instruction loads a stack- 
pointer value from SPTABLE, offset 
by the Y register (which equals CUR- 
JOB) into the X register. The TXS in- 
struction then transfers the value of 
the X register into the stack-pointer 
register. Finally, an RTS effectively 
forces a branch to the program in- 
dicated by CURJOB. SLEEP, while a 
little tricky, is short and sweet, 

SLEEPR can be called instead of 
SLEEP if we want to preserve the con- 
tents of our CPU registers before go- 
ing to sleep. SLEEPR simply pushes 
the contents of all registers onto the 
program's stack, then calls SLEEP. 
After returning from SLEEP (and 
allowing the other programs to run), 


Peachtree Softwares » Series 5: 


CROP 


SLEEPR restores the CPU registers by 
popping them back off the stack. 
The three programs won't actually 
run simultaneously, but they will run 
in such rapid succession that, for 
most purposes, they will appear to be 
running at once, When we execute 
SNOOZE, the terminal instantly 


displays: 
HLDHLDHLDHLDHLDHLDHLD... 


Other Applications 

There are, of course, many uses for 
multitasking. Timeshared BASICS 
for multiple users or for single users 
with multiple programs are one 
possibility. Real-time (ie: the pro- 
gram runs and interacts with external 
events), multiuser dungeon games 
would appeal to the fantasy-minded. 
For control applications, we could 
assign a single microprocessor the 
duties of monitoring many in- 
struments, each instrument having its 
own subprogram. 

For complex operating systems, we 
could assign printer spooling (various 
programs writing to the same 


invoicing, sales tax reports and more. 


| W can't help boasting abour our larese 
crop of General Accouncing software. 
After years of careful cultivation, every 
program is ripened ro perfection and 
bursting with benefirs: 

General Ledger compares information 
by department for budger or lasr year's 
history. 

Inventory provides manager-level re- 
ports го control inventory turnaround, al- 
lows standard or average costing. 

Sales Invoicing permits simultaneous 
access and updates ro Accounts Receivable 
and Inventory Management files. 


Peachpay™, our payroll package, is 
incredibly flexible in methods of pay- 
ment, deductions and сах withholding. 

Accounts Payable auromatically 
seleces invoices for payment by discount 


| or due dare. Provides comprehensive 


management reporting. 


arvest che fruir of our experience. 
We've prown a lasting repuration for 
quality software, user refined, remark- 
ably easy co use. 
Call 1-800-835-2246 exc. 35 (in Kan- 


1 sas call 1-800-362-2421 ext. 35). And 


Accounts Receivable generates monchly statements, 
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Turn your Apple into the world's 
most versatile personal computer. 


The SoftCard™ Solution. SoftCard 
turns your Apple into two computers. 
А 2-80 and а 6502. By adding a 2-80 
microprocessor and CP/M to your 
Apple, SoftCard turns your Apple into 
а CP/M based machine. That means 
you can access the single largest body 
of microcomputer software in exist- 
ence. Two computers in one. And, the 
advantages of both. 


Plug and go. The SoftCard system 
starts with a 2-80 based circuit card. 
Just plug it into any slot (except O) of 
your Apple. No modifications required. 
SoftCard supports most of your Apple 
peripherals, and, in 6502-mode, your 
Apple is still your Apple. 


CP/M for your Apple. You get CP/M 
on disk with the SoftCard package. It's 
ә powerful and simple-to-use operating 
system. It supports more software 
than any other microcomputer operat- 
ing System. And that's the key to the 
versatility of the SoftCard/Apnle. 
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BASIC included. A powerful tool, 
BASIC-8O is included in the SoftCard 
package. Running under CP/M, ANSI 
Standard BASIC-8O0 is the most 
powerful microcomputer BASIC 
available. it includes extensive disk МО 
statements, error trapping, integer 
variables, 16-digit precision, ежеп- 
swe EDIT commands and string func- 
tions, high and low-res Apple graphics, 
PRINT USING, CHAIN and COM- 
MON, plus many additional com- 
mands. And, it's a BASIC you can 
compile with Microsoft's BASIC 
Compiler. 


More languages. With SoftCard and 
CP/M, you can add Microsoft's ANSI 
Standard COBOL. and FORTRAN, or 
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Basic Compiler and Assembly Lan- 
guage Development System. All, more 
powerful tools for your Apple. 
Seeing is believing. See the SoftCard 
in operation at your Microsoft or Apple 
dealer. We think you'll agree that the 
SoftCard turns your Apple into the 
world's most versatile personal 
computer. 

Complete information? It's at your 
dealer's now. Or, we'll send it to you 
and include a dealer list. Write us. Call 
us. Or, circle the reader service card 
number below. 

SoftCard 15 a wademark of Microsoft. Apple |i and 
Apple 1! Plus are registered trademarks of Apple 
Computer, 2-80 15 a regstered trademark of Ziog. 


Inc. CP/M is а registered trademark of Digital 
Fiesearch, irc. 
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printer), keyboard polling, and 
floppy-disk management, to their 
own multitasked programs. Music 
synthesizers could produce multiple 
tones from software designed for 
single tones. 

At Cornell University's low- 
temperature physics group, we have 
written multitasking software for the 
6502 that implements the HPIB func- 
tions (Hewlett-Packard Instrument 
Bus, also known as IEEE standard 
1978-488). This standardized bus is 
used not only in laboratory in- 
struments, but also in the Com- 
modore PET computer as a peripheral 
port. While it is possible to program 
all these routines using other software 
techniques, the use of SLEEP may 
simplify conception and implementa- 
tion. 

Let's take a closer look at how we 
might multiprogram a standard 
BASIC. First, we must have enough 
free memory in our system to hold at 
least two different BASIC programs. 
The best method of multitasking 
BASICs involves updating BASICs 
pointers to the start of the program 
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memory, variable areas, etc. 
However, this method is complex and 
you must know where these pointers 
reside in memory for your particular 
BASIC. Let's consider a simpler but 
less efficient method. 

The general scheme is to swap out 
the BASIC program, variables, and 
line counter (the value indicating the 
next BASIC line to be executed), and 
then swap in the next program's pro- 
gram, variables, and line counter. 
The addresses vary depending on 
which BASIC we use, Since most 
computers have only one keyboard 
and display, we must have a way to 
indicate which program we wish to 
communicate with at any given time. 
To accomplish this, we must choose a 
specific keyboard command. Finally, 
we must decide how often we want 
the computer to swap the programs in 
and ош. We could do this in soft- 
ware, similar to SNOOZE, by calling 
SWAP occasionally. Or we could 
force swapping by pulling a hardware 
interrupt. 

A hardware interrupt is, basically, 
a method of forcing the execution of 


CALL US 
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Software 


specific software when the proper 
signal is sent on the interrupt line. We 
could connect a timing device to the 
interrupt line, forcing a SWAP 
routine to swap BASIC programs at 
every clock period of our timer. 
SNOOZE could also be implemented 
using this interropt approach. 
However, the requirement of such in- 
terrupt hardware is a slight disadvan- 
tage. 

Now that you have seen the struc- 
ture of the SLEEP method of multi- 
tasking, you may want to try writing 
your own multitasking software. For 
the small-computer owner who 
thinks he is outgrowing his system, 
the convenience and added power of 
resource sharing can be a strong in- 
centive ta implement multitasking. 
All too often, our first reaction to a 
strain on resources is to buy a new 
system. But a better reaction might be 
to write such software. The SLEEP 
method may help your present com- 
puter system perform beyond your 
expectations. [f your system seems 
overburdened and worn out, maybe 
it just needs a little SLEEP. ® 
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е Text-to-speech algorithm 
vocally reproduces any 
typed entry 

е Unlimited vocabulary 

e Standard RS-232C 
interface 


VOTRAX" brings your computer 
to life with Type-'N-Talk'" 

Now you can hear your compuler tell you 
where you are in a program; taunt you 
during computer games; praise you: 
remind you; warn you. Thanks to the 
unique VOTRAX" text-to-speech 
algorithm, your typewritten words are 
automatically translated into electronic 
speech —all tor just $375.00. 


You type— your computer talks. 
It's that easy because Type-'N-Talk'™ uses 
ASCII code from your computer. You just 
send English text to hear synthesized 

speech through your audio loudspeaker. 


The smallest personal computer 
can talk and execute programs 
simultaneously. Type- N-Talk'" has a 
built-in microprocessor and a 750 
character buffer so your host computer 
and memory isnt tied up with text 
translation. 


If you can print it, you can hear it 
by placing Type N-Talk'" between your 
computer or modem and a terminal. All the 
data youre sent while online can be seen 
and heard, You can aven “de select 
Type-N-Talk'* with its dala switching 
options. Data switching allows you to 
send speech and visual dala 
Independently On one data channal 
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interfacing 
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е Phoneme access modes 
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from Vista's ABOO Eight-inch F lopp y Disk i Shugart ANSI Standard Eight-Inch Floppy Disk 
Controller. The ABOO offers a cos Drives. The ABOO provides complete IBM for- 
approach to software compatibl It's а mat compatibility in both single and double- 
memory expansion for your Apple m compuler. | density modes. 


The АВОО Controller enables Apple ІІ users to 
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The Control and DMA Logic тер high speed Shot 2 quality and performance. 
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| floppy Disk Drives, the Vista Music Machine 9 
AND THERE'S MORE. | ond jeden же 150 Type der d Buffer. In 
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Tree Searching 
Part 2: Heuristic Techniques 


Exhaustive tree searches, for 
reasons that will be explained later, 
will eventually arrive at an optimal 
path between the start node S and the 
goal node closest to S. The exponen- 
tial expansion of many problems can 
outgrow the memory and speed capa- 
bilities of even the largest computers; 
because of this, methods have been 
developed that selectively limit the 
number of nodes expanded but still 
include those nodes that lead to the 
closest goal node. These heuristic 
techniques work by extracting infor- 
mation from the node and using it to 
determine the likelihood of being on 
the best path to a goal node. 

In this article we will be concerned 
with two types of heuristic tech- 
niques, admissible and nonadmissi- 
ble, and will experiment with them, 
using the BASIC program given in the 
first part of this article. (See "Tree 
Searching, Part J: Basic Techniques, " 
September 1981 BYTE, page 72.) 


Admissible-Algorithm Theory 
One method of searching a prob- 
lem tree is to order the list of open 
nodes by giving each node a numeric 
value and having the program choose 
the node with the lowest value for im- 
mediate expansion (an approach used 
in the SEARCH program in Part 1 of 
this article). Although this method 
can be used with any ordering that 
produces a successful search, a mild 
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restriction on the nature of the order- 
ing preduces a search algorithm that 
is guaranteed to find both a goal node 
and the optimal goal node—that is, 
the goal node that has the smallest 
cost associated with it, This algo- 
rithm is called admissible. 

Refer to the partial tree shown in 
figure 1. (Here we will assume that 
the paths from S to n and from n to G 
are the shortest paths available.) 
Define g(n) as the shortest path from 
the start node S to node n; define h(n) 
as the shortest path from n to the 
closest goal node G. Then 


Кп) = gin) + h(n) 


is the cost of the optimal path to a 
goal node, given that the solution 
must go through node и. (JE no such 
path exists, the cost is said to be unde- 
fined; with a program, the appropri- 
ate cost variable would be assigned 
an arbitrarily large number.) 

Now that we have the three func- 
tions f, g, and h, let us define three 
more functions, f (pronounced 
"f-hat"), $, and f, that, for a given 
situation, are estimates of the theoret- 
ical (and often unknown) minimal 
functions f, g, and k. [n other words, 
fin) is the estimated cost of the 
minimal path from S through n to G; 
ĝin) is the estimated cost of the min- 
imal path fram § to n {remember that 
when we have a path from 5 to n, it 


may not be the minimal path); and 
hin) is the estimated cost of the 
minimal path from n to the closest 
goal node (which, at the time, is 
unknown). 

Simply stated without proof, the 
condition necessary for an algorithm 
producing fi(n) to be admissible is 
that the ordering algorithm must pro- 
duce a numeric value that is guaran- 
teed, for every node n, to be less than 
or equal to the cost of the minimal 
path from n to the closest G. In sym- 
bols, this condition is the following: 


fin) s fin) 


If this condition is always true, then 
the ordering algorithm is admissible. 
(Readers interested in the proof can 
consult Problem Solving Methads in 
Artificial Intelligence, by Nils J 
Nilsson, 1971, pages 59 to 65.) 

Let us consider two cases of algo- 
rithms that are known to be admissi- 
ble, The first algorithm is that for a 
breadth-first search, which offers no 
information about the relative value 
of any node—that is, Й(п)=0. (Note: 
the computer program in Part 1 used 
a different value for the fi(n) variable 
D1 for demonstration purposes; how- 
ever, D1*-0 will give the same 
result.) Since zero is a lower bound 
on the minimal cost of any node, goal 
or nongoal (ie: 0 s h(n)), the breadth- 
first algorithm is confirmed to be ad- 
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Figure 1: А partially drawn tree. In this representation, each state (or node) of the prob- 
lem is represented by a point, and each line represents a legal change from one state to 
the next. Node 5 is the original problem, with node n and other nodes representing in- 
termediate steps on the way to solution (node G, the goal node). 
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missible by the above inequality, But, 
as we know from experience, the 
breadth-first algorithm is nonselec- 
tive; that is, it expands all nodes in 
order of increasing depth until it 
reaches its first (and therefore mini- 
mal) goal node, So we can see that its 
total absence of heuristic information 
goes hand in hand with, and is a 
measure of, its extreme inefficiency. 

On the other hand, Jet us assume 
an ordering algorithm й that returns 
the exact cost of the shortest path 
from n to G; in other words, Ain) = 
h(n} for all n, which still satisfies the 
above inequality. What does this 
mean? A moments reflection will 
confirm that, first, since this algo- 
rithm represents perfect information 
about the state of the system, it is 
guaranteed to reach the nearest goal 
node G; and, second, that it will do 
so without expanding one unneces- 
sary node. What could be simpler? 
Since the search algorithm always ex- 
pands the node with the smallest й 
value, and since in this case the й 
value is the exact cost from that node 
to the goal node, the search algorithm 
will inexorably come, with each ex- 
pansion, one node closer to the goal 
nade. So in this case, the presence of 
total heuristic information is equiva- 
lent to maximum efficiency. 

From viewing the above twa ex- 
tremes representing 


hin) = 0 
and 


hin) = hir) 


we would expect to find an fin) satis- 
fying 
0 < hin) < hin) 


to be between these two extremes cf 
efficiency, with efficiency increasing 
as fin), for all nodes n, approaches 
h(n). This is actually the case: given 
two admissible ordering algorithms A 
(generating Ain)) and А“ (generating 
h*(n)), A* is said to be more informed 
if Ё* is always greater than or equal 
to h, Or: 


h(n) = Аа) = hin) 
lt has also been shown that А” is then 
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Listing 1: The "out-of-place" algorithm. Listing Ia gives the algorithm as implemented 
in BASIC, to be inserted in the SEARCH program in Part 1; listing 1b shows the struc- 
tured pseudocode for the algorithm. [n this and subsequent listings, the string value of 
each piece is replaced by its corresponding numeric value (ie: piece "I" has value 1), 
with "A" through "F" being replaced by the values 10 through 15, respectively. 


(1a) 


REM 


-ADMISSIBLE 
REM 


Rl =0 

FOR I=] TO R9; FOR J=1 TO R9 
© = ASC (EIJ) 

IF Q»46 THEN 9960 


IF Q< 9-57 THEN N =Q — 48 
Pl sR9*'(I-1)4] 


TILE IN POSITION I,J 

IF N <> PI THEN Е] &RI +] 
NEXT 1: NEXT I 

RETURN 


value of puzzle (R1) «0 
for each row | 
for each column J 


к Ap) not ^." (Qs 46) 


MM eee LISTING lesas 
REM "OUT-OF-PLACE" ALGORITHM, 


REM SESS 8 £22446 а йола таъ г з лт Ла э ты г р ж\р т отк A SORA AMAA 


IF Q>64 THEN Nu Q-55: GOTO 9935 


REM —Р1 IS VALUE OF CORRECT 


О = ASCII value of row I, column J of puzzle E$ 


: convert piece О to "true" value N 
: : Ві <value ol piece in row I, column J in goal node 
if current piece я value of same position in goal node 


new value of puzzle sold value of puzzle +1 


: endil 
endli 
: end of for-loop ! 
end ol for-loop | 
return 


* M 
s 


9965 


guaranteed to expand an equal or 
smaller number of nodes than A 
(again, see Nilsson, mentioned 
above). 

One more point has to do with a 
difference between tree and graph 
searches. The cost of a node about to 
be expanded, £í(n), is equal to its theo- 
retical minimal cost g{n) in a tree 
because, by definition, there is only 
one path from the root node S to any 
other node. Since a graph may con- 
tain more than one path from S to n, 
the cost of a path found may not be 
the minimal one and so must be la- 
beled g(n) However, an admissible 


algorithm that does not change its 
nature during the graph search will 
produce only optimal paths to ex- 
panded nodes, so that g(n) = gin); 
the formal name for the condition 
that guarantees this result is the con- 
sistency assumption, All admissible 
algorithms used in this article satisfy 
this assumption. 


Some Examples 

The exhaustive searches examined 
in Part 1 of this article (breadth-first, 
depth-first, and limited depth-first 
algorithms) are all admissible and ex- 
hibit one extreme in the information 
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spectrum: they contribute no heur- 
istic information to the solution of the 
problem, so A(n) = 0. The other ex- 
treme, that of perfect information (or 
(п) = h(n)), is certainly interesting in 
theory, but impossible to implement 
in most cases. We will examine two 
admissible algorithms that fall be- 
tween these two extremes, 
Remember that we are seeking to 
define a function fin) that is a lower 
bound on the minimal number of 
moves from node n to a goal node G. 
One plausible algorithm (see listing 1) 
is the following: f(n) equals the num- 
ber of squares that are not in the same 


(1a) 
Row Column 1 Column 3 
123 
1 4 5 6 
T 8 
1 2 3 12 3 
2 4 . 6 4 5 6 
i 5 8 . 7 8 
1 2 3 12 3 
3 . 4 6 . 5 6 
7 5 8 4 7 8 
12 3 1 2 3 
4 7T 4 6 6. 6 
‚ Б 8B 4 7 8 
12 3 123 
5 7 4 6 57 6 
Б. 8 4 . B 
12 3 12 3 
8 T 4 6 5 7 6 
58. 4 8. 
123 123 
7 74. 57. 
5 8 6 4 8 б 
12 3 1 2 3 
8 7T . 4 б . Т 
5 8 6 4 8 6 
. 1 3 413. 
10 724 5 2 7 
586 48 6 
T 1 3 1 3 Т 
12 2.4 5 . 2 
5 8 6 4 86 
713 13 7 
14 2 ва 5 6 2 
5 6. . 4 6 
r S: x . Ww 7 
18 2 B3 18 2 
5 B 4 5 4 6 
7 B 1 3 8 7 
18 2; 8 Ao. * 
5 6 4 5 4 6 
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position they are in the goal node G, 
(In the 8- and 15-puzzles used for illu- 
stration, there is only one goal node 
G.) The informed reasoning used to 
prove that this is a lower hound on 
the actual cost to the goal node is the 
following: if a square (not including 
the "space" square) is out of place, it 
will take at least one move, if not 
more, to put it in place; thus, the A(n) 
generated by this "out-of-place" algo- 
rithm will always be less than or 
equal to the cost of a solution h(n). 
Table 1a shows the puzzles used in 
this article; table 1b shows the results 
of applying both the breadth-first and 


the "out-of-place" algorithms to these 
puzzles. A comparison of the first 
seven lines of table 1b prompts sev- 
eral useful observations. First, the 
breadth-first search is considerably 
more inefficient than the "out-of- 
place" algorithm; the computer 1 
used, which has 20 K bytes of work- 
space and will hold 52 nodes before 
running out of memory, can complete 
only a four-move puzzle with the first 
method, but can complete some 
twelve-move puzzles with the second 
method before running out of mem- 
ory. Second, both algorithms show a 
roughly linear increase in the number 


(1b) 
Breadth-First ^Out-ol-Place" 
Nodes Nodes Nodes Nodes 

Puzzia Open Closed Total Open Closed Total 
(1,1) 3 1 4 3 1 4 
(2,1) T 4 11 5 2 7 
(2,3) 4 3 7 3 2 5 
(3,1) 9 a 17 8 3 9 
(3,3) 10 3 19 4 3 7 
14.1) 12 11 29 6 á 10 
14,3) 16 21 37 B 4 10 
(5.1) “ОМ” (23) “ОМ” g ? 16 
(5,3) “Ом” 7 6 13 
(8,1) *OM* 12 9 21 
(6,3) *OM* 13 13 26 
(7,1) *OM* 13 10 23 
(7,3) “ОМ” 17 17 34 
(8,1) "ОМ" 14 11 25 
(8,3) “Ом” 25 26 51 
(10,1) “ОМ 14 13 27 
(10,3) *OM* “ОМ” 
(12,1) OM“ 20 20 40 
(12,3) *OM* *OM* 


Table 1: Comparison of breadth-first and "out-of-place" algorithms on selected 
problems, The puzzles in table Та can be identified by a pair of numbers giving the 
row and colum in which the puzzle is found. The row number gives the number of 
moves to solution; puzzles іп the same column are subsets of the same problemn. 
(These match puzzles listed in Part 1 of this article.) Table Ib gives a comparison of 
breadth-first versus "out-of-place" algorithms for selected problems. The relation- 
ship between nodes open and nodes closed is: total = nodes oper + nodes closed. 
СОМ" indicates that the computer's limit of about 50 nodes was exceeded. The 
parentheses around the 29 in line (5, 1) denote that the breadth-first search ran out of 
room after expanding 29 nodes.) The "out-of-pluce" algorithm's ability to solve more 
complex problerns using the sare amount of memory indicates greater power when 
compared to the breadth-first search. 
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of nodes expanded within a certain 
range (levels 1-3 and 1-4, respective- 
ly), with the ratio of nodes expanded 
to the theoretically minimum num- 
ber of nodes to be expanded being 
roughly 3:1 and 1:1, respectively. 
Third, this ratio progressively іп- 
creases outside each algorithm's range 
of linearity; this implies that the max- 
imum efficiency available from each 
algorithm decreases with the com- 
plexity of the puzzle—in other words, 
as the puzzle becomes more involved, 
the В that is calculated drifts more 
and more from the theoretical h to- 
ward zero (ie: no information), and 
the algorithm breaks down (ie: ap- 
proaches an exhaustive search). 


А final observation is that the (7,1) 
puzzles seem easier to solve than the 
(n,3) puzzles. (Puzzles with the same 
last subscript are extensions of each 
other.) This trend is more obvious on 
comparison of the numbers in the 
"nodes closed" column in table 1b 
(which is a measure of the difficulty 
of the problem in that it is related to 
the number of nodes expanded in the 
attempt to find a solution). Note also 
that the nonlinear rise of the "nodes 
closed" column is greater for the (71,3) 
puzzles than for the (5,1) puzzles. 
This suggests that the behavior of an 
algorithm outside the range of linear- 
ity described above cannot be ex- 
pressed by a simple nonlinear func- 


Listing 2: The minimum-distance algorithm. Listing 2a gives the algorithm in BASIC, іс 
be inserted in the SEARCH program of Part 1; listing 2b is the structured pseudocode. 


(2a) 

REM --------...--. LISTING 2---------—-- 
REM 

REM MINIMUM-DISTANCE 
ALGORITHM; ADMISSIBLE 

REM 

REM -----------------““---“-еге-«зәсесажажкка 
Я] =0 

FOR I=} TO R8: FOR J= 1 TO AG 

Q = ASC (Е$(1,))) 

IF O=46 THEN 9960 

IF Q»64 THEN Н = Q — 55: GOTO 9535 
IF Q« =57 THEN Ns Q 48 

11 = МТ ((N - 1¥R9) +1 

REM —GIVEN SQUARE M, 

le «N« x15, FIND 

REM (11,1) s POSITION GF N IN 
SOLVED PUZZLE 

Пек - R9*(I! = 1) 

REM —H-HAT IS SUM OF DISTANCES 
EACH SQUARE 


SQUARE NOT COUNTED 

Rl =A) + ABS(I - I1) ABS (1 - H1) 
NEXT J: NEAT | 

RETURN 


value of puzzle (R1) =0 
for each row I 
бот each column J 


и тена not". (Сф 45) 


REM IS FROM GOAL POSITION; ^.” 


© = ASCH value cf row I, column ] of puzzle E$ 


convert piece © lo “rua” value М 


Il «row f ol piece іп goal node 
П 4 column # of pisce іп goal node 
new valué of puzzle = old value cl puzzle + 


(differance of row values) + (difference 


of column values) 


: andi 
end of for-loap ] 
end of for-loop I 


return 
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tion, but only through a range of 
values that is highly sensitive to the 
individual puzzle under considera- 
tion, 


Minimum-Distance Algorithm 

The minimum-distance algorithm 
described here is the most efficient 1 
have worked with—one that І have 
not been able to improve even when 
dropping the admissibility constraint, 
The algorithm (see listing 2) may be 
described as follows: for each piece in 
the puzzle (not including the “,” 
piece), the value of the algorithm is 
increased by the number of rows plus 
the number of columns the piece is 
away from its final position in the 
goal state (ignoring any pieces in the 
way). For example, if the "1" piece is 
in row 2, column 3, then that piece is 
(2—1) + (3—1) =3 squares away from 
its final goal position (row 1, column 
1} and so adds 3 to the f value of that 
puzzle. Table 2 shows the value of 
puzzle (6,1) using this algorithm. 

Because the figure given to each 
piece is a conservative estimate of 
how many moves it will take to get 
that piece into place (it will be more if 
the other pieces get in the way), the / 
calculated as the sum of these values 
must be a lower bound on the true 
cost f associated with a given puzzle; 
therefore, this minimum-distance al- 
gorithm is admissible. 

Table 3 shows the result of using 
this algorithm on the puzzles in Table 
la, with comparison values given for 
the "out-of-place" algorithm. The 
results are far more pleasing than 
these of any algorithm that we have 
looked at—in fact, you might say this 
is the first algorithm of any practical 
use. The algorithm, like the “out-of- 
place” algorithm, is “perfect” through 
order 4 (although a counterexample 
may exist), but notice that the non- 
linear increase in the "nodes closed" 
column is more gradual and more 
nearly straight-lined for the mini- 
mum-distance algorithm than it is for 
the “out-of-place” algorithm. Al- 
though the minimum-distance algo- 
rithm does drift from the theoretical h 
value toward zero as the problem 
complexity increases, it does so less 
severely than the "out-of-place" algo- 


Circle 7B on Inquiry card. б 
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rithm: this is because the minimum- 
distance algorithm is more informed 
than the other algorithm. Its better in- 
formation is expressed in the gener- 
ation of fewer erroneous nodes dur- 
ing the solution of a puzzle. 

One aspect of table 3 is, however, 
misleading: the arder-12, -14, and -16 
puzzles show identical “nodes closed” 
values for two sets of puzzles that 
were earlier said to be unequal in 
complexity, which might suggest that 
the algorithm somehow minimizes 
the scatter effect caused by the dif- 
ferent complexities of puzzles of the 
same order postulated earlier. This, 
however, is not the case: solution by 
the minimum-distance algorithm of a 
number of randomly selected order-12 
puzzles reassured me that no such 
minimizing effect was taking place; 
the values in “nodes closed” for these 
puzzles were 12, 13, 14, 14, 18, 20, 
and 220 (this last value was the 
result of the computer running out of 
memory). 

Although the minimum-distance 
algorithm is usually reliable, there is 
at least one type of problem that 
renders it virtually useless, An exam- 
ple of one such puzzle is given in 
figure 2, and an analysis of the algo- 
rithm’s inability to solve it gives us a 
clue toward the construction of a 
more powerful admissible algorithm. 
Although the algorithm gives this 
puzzle a value of four, [ have not 
been able to find a solution (by hand) 
of under sixteen moves, and the first 
fifty nodes of the tree, generated by 
this algorithm before my computer 
ran out of memory, show no ap- 
preciable gain toward the goal node. 
In fact, after generating nodes 37 
through 40, at level 10 (see figure 2), 
the algorithm abandons them to ex- 
pand nodes of levels 2 through 4, 
clearly indicating that the algorithm 
has found the nodes on levels 6 
through 10 to be unpromising. Al- 
though I have failed to find an admis- 
sible algorithm that performs better 
with this puzzle, I am sure that such 
an algorithm will have to take into 
account the extra number of moves 
that pairs of pieces in each other's 
"home" positions (here, the "5" and 
"6" and the "7" and "8") generate, 
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Nonadmissible Algorithms: 
Theory 

Comparatively little is known 
about the performance of nonadmis- 
sible algorithms—that is, algorithms 


(6) 
Goal Node 


3 
6 


(a) 
Puzzle 
2 
4 
8 


1 3 
7 6 
5 : 


Table 2: Evaluation of puzzle (6,1) by 


pieces 1,2,3,6,8 in place 

piace 4 is 0 rows, 1 column ОН 
piece 5 i5 1 row, 1 column olf 
place 7 is 1 row, О columns off 


whose returned value Й is not neces- 
sarily a lower bound on the true cost 
of a solution kh. This is because no 
common feature (in terms of the algo- 
rithm's goal-finding performance) 


(c) 
Breakdown of Movas 


B wd dg il 
ж-ға - С 


f value ol puzzle 


the minimum-distance algorithm, This 


algorithm sums the distance each piece is from its final position (the goal node) to ar- 
riue at an estimate of the number of moves to solution. Column (a) is the problem 
posed in puzzle (6,1); column (b) is the goal node; column (c) gives each píece's con- 


tribution to the total number of moves to solve the puzzle (the 


yr 20 


, piece, which 


represents the blank, is not included in the evaluation). 


*"Out-ot-Place" 


Puzzle Nodes Closed Total 


(1,1) 


(2.1) 
(2,3) 


(3,1) 
(3.3) 


{4,1} 10 
(4,3) 10 


(5,1) 16 
(5,3) 13 


(6,1) 21 
(6,3) 26 


(7,1) 23 
(7,3) 34 


(8,1) 25 
(8,3) 51 


(10,1) 27 
(10,3) *OM* 


(12,1) 40 
(12,3) *OM* 


(14,1) 
(14,3) 


(16,1) 
(16,3) 


tOM“ 
*OM* 
"OM" 
"OM" 
“УМ 
“ЭМ 


(18,1) 
(18,3) 


Table 3: Comparison of the 'out-of-place 
algorithm for selected problems. 


Minimum Distance 
Nodes Closed Total 


"OM" 


" algorithm with the minimum-distance | 
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that applies to nonadmissible algo- 
rithms as a class has been found: a 
given nonadmissible algorithm, com- 
pared to a good admissible one, may 
perform anywhere in the range of 
consistently better to consistently 
worse. In fact, it is possible to devise 
a nonadmissible algorithm that is 
worse than a "no-information" 
breadth-first search. 

[n any case, two characteristics of a 
nonadmissible algorithm follow from 
its failure to meet the conditions of 
admissibility. One is that it is not 
guaranteed to find a goal node; the 
other is that a goal node found by a 


Listing 3: Modification needed to derive 
the algorithm NA-I (nonadmissible 
algorithm 1). This modification to the 
BASIC code in listing 2 delivers misinfor- 
mation to the SEARCH program, render- 
ing if incapable of solving even the 
simplest puzzles. 


nanadmissible algorithm may not be 
an optimal goal node (ie: there may 
exist another, shorter, path to the 
same node). These are serious but not 
insurmountable defects when consid- 
ered in conjunction with a real-work 
problem because, in the first place, a 
given algorithm will not be used 
unless it has a history of solving 
similar problems. (Nonadmissible al- 
gorithms are devised by a process of 
trial and error, and the only measure 
of a given algorithm's effectiveness is 
its ability to produce solutions to 
problems of a similar complexity 
whose solutions are already known.) 
In the second place, the production of 
an optimal node may not be as im- 
portant as the production of some 
goal node, optimal or otherwise, 
(Other methods may be used in 
conjunction with or in place of non- 
admissible algorithms to produce a 
goal node. All these methods sacrifice 
the guarantee of finding a goal node 


Some Examples 

An example of a bad nonadmissible 
algorithm is easy to generate: simply 
subtract the value calculated by the 
minimum-distance algorithm (which 
is a good algorithm) from an ar- 
bitrarily large number. This results in 
an algorithm that assigns a high num- 
ber to a node close to a goal node 
(making it one of the last to be ex- 
panded) and a lower number to a 
node that is further away from a goal 
node; see algorithm NA-I, given in 
listing 3. The algorithm, when run 
with a problem of order 2 or greater, 
will fill up almost any computer's 
memory without producing a solu- 
tion because this algorithm will ex- 
pand a "good" node only after it has 
expanded every worse node in the 
problem tree. Át fifty nodes (my 
computer's limit) on problem {2,1}, 
the algorithm was much further away 
from a solution than when it started. 

On the other hand, an example of a 


9890 REM -------.---LISTING 3-------- by economizing on the number of in- good nonadmissible algorithm—in 
3891 REM termediate nodes saved. Successors this case, one that performs better 
3894 REM ALGORITHM NA-T; can be pruned from memory either than the minimum-distance algo- 

HONADMISSIBLE à А . 

CODE TO LISTING 2 memory is filled; or, in a completely fact, a considerable amount of work 
9897 REM (THE MINIMUM-DISTANCE different approach, a depth-first in several directions yielded only one 

ALGORITHM) search of a given maximum depth positive result. The algorithm, la- 
9898 REM : e В 

sweeps across the tree, storing only beled МА-Ц (see listing 4), is ап at- 
9899 REM -—-——-—-——----— MM h Бє . 
9951 REM the best node encountered thus far.) tempt to correct the minimum-dis- 
9962 Liw»100-—-R] 
LEVEL 0 : 4 е io 
B7. 4 

Listing 4: Modification needed to derive Tr 123 (2) 12 3 (3) 
the algorithm МА-Й (nonadmissible с ut 
algorithm 2). This modification to the 
BASIC code in listing 2 consistently per- 
forms as well as, or better than, the 12, 1233) 
minimnuri-distance algorithm. Since the шы 57% 6 435 4 
aigorithm is nonadmissible, the perfor- ” | 
mance is not guaranteed. (s) THROUGH 
9890 REM ----------- ПТ k 
9891 REM 123 123 12, 123 
9892 REM ALGORITHM МА - II; LEVEL 10 7.5 768 788 7.8 

NONADMISSIBLE CAS GEN TEE 395 
9895 REM 
S896 REM INSTRUCTIONS: ADD THIS S D D 

CODE TO LISTING 2 6 6 6 é 
9899 HEM 
i БЕЙ RE Figure 2: А sample problem that is poorly handled by the minimum-distance algorithm. 
9954 REM Although the algorithm predicted four moves to solve the puzzle, the computer ran out 
9955 19= АВ5 (1-1): 9 = ABS of memory before solving it. The circled number by each node indicates the order in 


(i—J1):Al = Hl +19 +]9 
IF [620 AND J9>0 THEN R1 =Al+1 


which the nodes were generated; the numbers not circled are the f values predicted by 


9957 the algorithm, 


206 9 October 1091 © BYTE Publications Inc 


Chole 382 on inquiry card. 


| MicroFrame | 


"TM ^U Lt 1-7 - лар ыш s | 1 
| vey ЖАҒА) Kum ne аш Ты. ЕГІМЕ M aur 
шырт, ^ "NOLO T d Wy 3a + Me i pg t bfa ы. [ i vid 
if қ РЕЗ. if, | ыа; Г = Peu! t hi Es hi] rA tus Pa T i L J 
ud a "y ELS ew ПН ТЫ ы КЕМҮҮ n mde m | т | i i 
— — € € EL E dM hows Л аа ы мап сара xf. L 
т. рар ғ ж ЕТ ЕНІ i !р= = ы ш= л эе аі... ТТ... млннан 4 
І i ИТ, ы i 1 i eT à ^ prn 
ат ie — таға bs Lk! a 21.2. ы тї HI Д 
ЗЫ 2S l aa а a ee ee, | # Г Ч) — ж т аты 
Ы = = Pp E тер | 7 all um al n n 
| m 1 E, "d А VES ы! 
i 8 | т | = 771. Т 
|. ІШІП ТІНТӨӘТЕ Sie |! o 15 
Н 171 ? «uw 7 ts КЇ „ DI Ll кын И 


The MicroFrame® is Pure Power for comput- 
ing. It is the industry standard for high quality, 
reliable 5-100 mainframes. 


ТЕ! manufactures each MicroFrame® with 
great care. They deliver pure regulated power 
at the proper level, improving the reliability ot 
your computer. Typically, the output voltages 
remain virtually constant, even when the pow- 
er line voltage varies widely. The MicroFrame® 
will never notice a brown-out . . . andit provides 
100 db noise rejection, protecting your com- 
puter from powerline voltage spikes andnoise. 
Complies with I-EEE S-100. 


The combination of the lowest noise bus, a 
regulated power system and a rugged chassis 
produces a MicroFrame® without equal. 


Distributor and OEM Inquiries Invited 


For more information, call Rick Barnes at (713) 738-2300 


— l————— " 


5075 S. LOOP EAST, HOUSTON, TX. 77033 
(713)738-2300 TWX. 910-881-3639 


tance algorithm for harder problems 
by adding 1 to the original value for 
each node that is at least one row and 
one column away from its position in 
the goal node. Only two puzzles out 
of the entire set did better than the 
minimum-distance algorithm (see 
table 2), but the rest matched it, mak- 
ing NA-II a slightly better algorithm. 

Figures 3a and 3b show the expan- 
sion of problem (5,1) by the mini- 
mum-distance and NA-II algorithms, 
respectively, as well as the order in 
which they were expanded and the 
calculated Ё estimate by each algo- 
rithm. Note that NA-II made the right 
decision in not expanding node 3, 
whereas the minimum distance algo- 
rithm underestimated the cost of node 
3 (whose true cost is 5) and unneces- 
sarily evaluated it. So we see that 
NA-I, at least in this case, is better 
than the minimum-distance algorithm 
because it is less likely to under- 


Figure 3: Expansion of puzzle (5.1) by the minimum-distance algorithm (figure 3а) and 
NA-Ii (figure ЗЬ). The numbers inside each node denote the order in which they were 
generated; the numbers not circled are the estimated f values generated by each 


algorithm. In this case, the nonadmissible algorithm performs slightly better. 


Glossary 
Closed node: a node whose successors haue already been calculated. 
Cost (or value): a numeric value associated with the shortest path from the start 
node 5 to the current node n; the cost of the first goal node found will have some 
meaning within the problem being solved. 
Depth: the number of nodes a given node is away from the start node 5. 
Expand: to calculate all legal successors of the current node. 


Goal node: any node satisfying the set of conditions defined as the desired final state | 


of the problem. 
Node: an element of a tree used to represent a given state of the problem. 
Open node: a node that has not yet been chosen for expansion. 
Ordering algorithm: a formula or procedure generating an ordering value that 
represents the node's relative likelihood of being chosen for expansion; the node with 
the lowest ordering value той! be expanded next. 
Problem tree (or tree): a graphic representation of the problem space (or state space) 
using dots to represent states, and lines connecting dots to represent the transition 
from one state to the next; all nodes must be generated from one start node 5 that 
represents the beginning state of the problem. 

| State: a specific set of values for the variables that define the problem. 
State-space representation: a breakdown of the problem into the following com- 
ponents: the state variables that can describe the problem in any of its possible con- 
figurations; the operators that generate the next set of values (or states) for the prob- 
lem given the current set (or state); a beginning state 5; and a description {not 
necessarily exact) of the goal node to be found. 
Successors: those nodes representing all valid "next states“ for a given node (or state) 
as defined by the operators of the state-space representation; the node generating the 
successor nodes is called the parent riode. 
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estimate the value of a node (some- 
thing that an admissible algorithm 
tends to do). As an extension of that, 
however, we confirm that this algo- 
rithm № nonadmissible because 11 
sometimes overestimates the value of 
a node (something that an admissible 
algorithm cannot do). An example of 
an overestimated node is node 2 in 
Figure 3b; its true value is 6, but it was 
estimated at 8 by algorithm NA-II. 


Observations and Questions 

& The word "cost," up to this point, 
has only been used to refer to the 
numeric value associated with the 
shortest path from the node to the 
closest goal node. But it has two new 
and significant meanings when refer- 
ring to the cost of a solution. One 
index of the cost of a solution is the 
number of nodes closed (ie: ex- 
panded) by the algorithm—this is the 
measure we have looked at when 
comparing the efficiency of two algo- 
rithms, But another factor must be 
considered when either speed or 
money (аз expressed in computer 
Lime) is a factor, That factor is the 
complexity of the evaluating algo- 
rithm giving й. A more-informed al- 
gorithm may generate fewer nodes 
but may take considerably more com- 
puter time to do it. If speed or money 
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ә Most computers require {wo ground lines—a neutral one and a safety ground? 
“А telephone ringing on your disk drive may wipe out your diskettes? 

• Disks and diskettes must equalize temperature prior to use? 

* Most computer breakdowns are due to faulty diskette handling? 


* A radio transmitter will disrupt computer operation? 


That computer you're using represents a lot 


of money, a lot of time-— both that spent in 
purchasing just the right one and the time it 
will save doing the tasks It was made for— 
and а blg investment in your future. 
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200 pp., 100 Illustr., 6 ^ x 9" Ref. C400, $11.95 
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TOLL FREE 600-227-2346 


ADDRESS 
CITY 


DON'T (Or How to Care For Your Computer), 
by Rodnay Zaks, is the first book exclusively 
dedicated to the care, preservation and 
correct operation of a small computer sys- 
tem: the computer Itself, the CRT terminal, 
the printer, the magnetic disks and tapes— 
even the computer room. 


C] SEND ME YOURFREECATALOG 


STATE EUN 


or ()S88/bookoverasens airmall (CA add tax) 


ADD О $1.50/book UPS ог ([)754/book4ihcises mail 
Total Amt Enclosed —— — -OR CHARGE MY CO VISA OMC O AM ЕХ. CARD NO. 


EXP. DATE 


O EE ee 


SIGNATURE 


becomes a critical factor before the 
amount of available memory does, it 
is possible that the user will decide to 
use the less-informed algorithm. 

s (Question 1) How does a heuristic 
algorithm assist the tree-searching 
process? (See the textbox “Answers,” 
which appears on page 212.) 
e(Question 2) [n the description of 
the minimum-distance algorithm, the 
"space" square was not included in 
the summing of "distances from home 
place." If this were done, would the 
algorithm be more powerful? Less? 
Would it still be admissible? 

els the tree in figure 4 possible if the 
algorithm is admissible? Yes, but only 
if the algorithm is mistaken about the 
estimated value of one of the open 


Figure 4: A hypothetical partially ex- 
panded tree, used for visualizing ques- 
Hons posed in the text. 


nodes (4, 5, 7, and 8}. For example, if 
the optimal goal node is three nodes 
away from node 4, then the suc- 
cessors of node 8 (or, at the latest, 
their successors) must all come up 
with А values greater than three so 
that node 4 will be expanded next. An 
admissible algorithm will always 
reach the closest goal node first. 

els this tree possible if the algorithm 
is nonadmissible? Yes, a nonadmissi- 
ble algorithm puts no restrictions on 
the validity o£ this tree. 

e(Question 3) Remember the mean- 
ing of f, £, and Я: Ди} is the estimated 
distance from start node 5 through 
node n to the closest goal node; £(n) 
and Ain) are the estimated distances 
from $ to n and from n to the same 
goal node, respectively. Isn't the tree 
in Figure 4 a good argument for using 
f instead of й to order the expansion 
of nodes? 

9(Question 4) The minimum- 
distance algorithm has been the best 
algorithm we have seen for the 8- and 


15-puzzle. Try adding the line 
9963 В1=К1 * F 


to the f-calculating subroutine at 
9900. This will increase the 4 value to 
nodes that were formerly underesti- 
mated by the admissible algorithm. 
The algorithm will now be nonadmis- 
sible, but will it also be more “pierc- 
ing"? Try FO=1.01, 11, 1.5 (and 
other values), and test the new algo- 


rithm on puzzles of eight moves or 
more. 

е (Question 5) Why is the nonadmis- 
sible algorithm NA-I a worse algo- 
rithm than the breadth-first search? 
Isn’t an exhaustive search, which uses 
no heuristic information, the most in- 
efficient search possible? 

e As mentioned before, certain modi- 
fications to the method of searching 
may be desirable over the use of a 
nonadmissible algorithm. In certain 
situations, the judicious application 
of one of these methods may be more 
productive in finding a goal node 
than the “pure” methods described in 
this article. 


Conclusions 

This article has dealt with the 
searching of state-space trees and 
graphs. Other kinds of trees (AND/ 
OR trees and game trees, to name 
two) are used in theorem proving and 
game playing, and a number of other 
questions can be raised. 

For example, how can we evaluate 
nonadmissible algorithms? What 
modifications should we make when 
we have a limited amount of mem- 
ory? While I have discovered that x 
amount of artificial intelligence in a 
program requires at least "x cubed" 
amount of work, if not more, I hope 
that this article will prompt more 
people to look into (and write about) 
this interesting branch of artificial 
intelligence. Ш 
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At last a 64K STATIC memory board for 5100 systems. But it's not just a 64K static RAM board, EPROM s can 
also be intermixed with RAM making it the only memory board needed for 5100 systems. That's why we call it 


THE LAST MEMORY. 


* 64K DENSITY 

THE LAST MEMORY uses the new 2016 byte-wide 
16K static RAM to achieve a board density twice that 
possible with old 2114 static memories. 


е 2716 EPROM COMPATIBLE 


А separate board is no longer required for EPROM's 
containing monitors, bootstrap loaders, etc. 

2716 EPROM's can be inserted into the board without 
modification. 


e SIMPLE ADDRESS DECODING 

Where memory is required, just plug a RAM or 
EPROM in the corresponding socket. Empty memory 
sockets occupy no memory space, providing compat- 
ibility with memory mapped I/O devices. 
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е EXTENDED ADDRESSING 

THE LAST MEMORY includes the IEEE S100 
extended addresses. These are fully decoded allowing 
expansion to a full 16 megabyte systern memory. 
e FAST 

The standard board allows 4 MHz operation. 

e LOW POWER 

Only one memory IC is ever active in byte-wide 
memory systems. The result is far less power con- 
sumption than older 16K static memory boards. 

« LOW COST 

Its best feature is the price: 


Kit A&T 
RAM-less Board 99.99 139.99 
18K RAM 240.99 289.99 
32K RAM 389.99 42993 
H8K RAM 519.99 559.98 
64K RAM 639.99 679.99 
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static memory systems 
15 So. Van Buren Ave. 
Freeport, Illinois 61032 


Answers 

1. A heuristic algorithm assists the 
tree-searching process using informa- 
tion in the current state (that is, in the 
current node, without looking at its 
relationship to any other node but the 
goal node) to assess the relative 
likelihood of that node leading to a 
solution. More likely nodes receive a 
lower value than less likely nodes, so 
the controlling program, in choosing 
to expand next the node with the 
lowest ordering value, is choosing the 
node most likely to lead to the shortest 
solution. 

2. This variation of the minimum- 
distance algorithm is slightly less 
powerful, primarily because it is no 
longer admissible. The puzzie 


123 
456 
7.8 


is a simple counterexample. Since both 


the "." piece and the "8" piece are one 
square away from their positions in the 


yen 


SOFTWARE DEVELOPMENT SYSTEM 

The Micro Works Software Development System (SOSBOC) is a complete 6800 | 
Ckage contained іп one Color 

EL E Xn 

your ap ion program il can r 

M RENE. Plus it leaves almost all " 16K or 32K RAM к cH ies 


ейбпг, assembher and monitor 
pack! Vasily superior Ю RA 
удіаїде, meani 


program. Since all three programs, editor, assembler 


momig are P 
we etmmale tedious program loading when going back and forth RM editing In 


goal state, this algorithm would return 
the value 2. However, since the true 
solution value is I, this one counterex- 
ample is enough to show that the algo- 
rithm is nonadmissible. 

3, If the algorithm used is admissible, 
the use of A guarantees finding the 
closest goal node—this is mathemati- 
cally unarguable. But if the algorithm 
is nonadmissible and, at the same time, 
relatively accurate, the use of 


fin) = Bin) + hin) 


may be a good iden indeed. If the esti- 
mate ћ casis in figure 4 are accurate 
relative ta each other, then 


finode 4) = 1 + (node 4) 
m] 4 3 = 4 
= 3 + hí(node 8) 
= 53 42 = 5 


f(node 8) 


may rightly cause node 4 to be ex- 
panded first. 
4. The results for this new algorithm 


ler program 
ВО. 15 пол. 
Comparer and 


generales your own source #51 
ун included is a documentation pac 

te memory map, 1/0 hardware d 
use of (his cassette. BOC Disassombler Price: $49 


will be identical to those of the mini- 
mum-distance algorithm, even though 
the new algorithm may be nonadmissi- 
ble. Multiplying the results by a con- 
stant will change the values of the 
nodes but not the ordering of the nodes 
to each other. On the other hand, add- 
ing 
if R1» F8 THEN КІ = КІ+Р9 


or 
9963 IF RI«FS THEN RI1*R1-F? 


will change the relationship of the 
nodes to each other. Experiment with 
these for various values of F8 and F9; a 
suggested starting value for F8 is 4, 

5. No. Misinformation is worse than 
no information at all, and that is what 
NA-I is giving. In assigning high values 
to nodes that should be low, and vice 
versa, this algorithm is forcing the 
driving program to ahvays expand the 
least promising node first, 
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VisiCalc is a fine aid fer the computation of numerical 
problems. But it does have two major limitations: it is 
avallable only for a small number of systems, and its use 
ls limited вігісіу to numbers, not words. To overcome 
(hese substantial limitations, Шекесі Associates intro- 
duces T/ Maker If. 

Unlike VisiCalc, T/Maker Il is designed tc run on most 
small business computers with CP/M* or similar operat- 
ing systems and а video terminal with cursor addressing 
capabilities. And soon there will be T/Maker 1 versions 
available tor UNIX" ВТ and other systems. 

Works with words as well as numbers. Like VisiCalc, 
T/Maker Il reduces the manual tasks involved in comput- 
ing and calculating financial documents. But since most 
business problems and reports involve words as well as 
numbers, T/Mcker Il also functions as a full-screen text 
editor for word processing. 

T/Maker Il is the most advanced aid for the analysis and 
presentation of numerical data and text material. In a 
matter of minutes, an entire document— including all 


edited text, all figures end all calculations— can be created, 


reviewed on your screen and reported in printed form. 

T/Maker Il turns your small business computer into a 
powertul, sophisticated and convenient tool. A tool that 
will save you money, time and energy, and eliminate the 
need for costly tima-sharing. 

With T/Maker Il you can easily perform an unlimited 
number of analytical and reporting tasks which integrate 
numerical ond text processing. You'll find T/Maker II per- 


fect for such things as: 
е Financial Siciements è Price Lists 
а Statistics а Rate Structures 
* Proditability Reports e Expense Accounts 
* Hevenue and Expense е Cash Flow 
Analyses Projections 
® Portfolio Evaluations e Checking Account 


Reconciliations 
..апа much, much more. 
Easy to learn and use. You don't have to be a program- 
mer to operate T/ Maker П. Just follow T/Maker [$ easily 
understood and ordered instructions, set up your data in 
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rows and columns, define the relationships and T/Maker Il 
will do the rest: it will perform the computations and for- 
matting necessary to prepare your document. When 

you re finished you can analyze your report on your 
screen or store il on a diskette. Or, you can have the report 
printed with presentation quality. 

And when any changes have to be made, simply enter 
the new figure or relationship and tell T/Maker Il to adjust 
and recalculate all the new results. 

Editing capabilities. Asa full-screen editor for word 
processing, T/Maker II handles text up to 255 characters 
wide. It includes features like text formatting and justifica- 
tion, centered titles, a text bulter for block moves and 
repeated inserts, global search and replace commands 
lor printing your letters, reports and documents. Wide 
documents are supported by horizontal scrolling. 

Low cost. The cost of T/Maker I is only $275 plus shipping 
and handling. Dollars well spent once you consider ali the 
time, energy and money it can save, T/Maker II is brought 
to you exclusively and supported completely by Lifeboat 
Associates, worlds largest computer software publisher. 


For more information send us the coupon below. 
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Ав ап example of what T/Maker П сап до, see the chart below. The operator entered only the data shown іп boldface. 
Т/Макег II calculated and reported all the other values. 


Growth 
Rate 


24.04 
3.67 
13.93 


— Actual — 
1979 


51,891 
46.128 
38,018 


52. 94 9.88 
47,06 і -9.00 
100.00 -- 


1380 


65.123 
49.088 
114,211 


57.02 


1878 


42,323 
45,671 
87,094 


48.10 
51.90 
100.00 


—Projected — 
1982 ж 


100,206 
92,761 
152,966 


65.5] 


Total 
(000%) 


159.34 
140.89 
200.22 


158.1 
141,9 
300.0 


1985 


191,262 
58,791 


1981 


80,782 
50,891 
131,673 


61.35 
38.65 34,49 23.51 
100.00 100.00 100.00 


"Two intervening years not shown, 


Average 


53,112 
46,962 
100,075 
52.69 


47.31 
100.00 


250.053 


76.49 
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6 ha зу 8 Ро Bn 125 PO Bea |68. и Э ae ary boar Fe К, Grande Rue Шии de Gaulle 
үт ЖИ. И 1-2-8, Shita- London UU, England OH 6340 Baar rand D-3045 saning, W Germany S25 kanes. Ніке 
17; NM Монар T 305. hpan s " LE gi H- rte MER ыл у= БТ Tek |- nun» li 
т ee  lifeb T." Te 
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Drawing with UCSD 
Pascal and the Hiplot Plotter 


In the course of my work for the 
University of California Sea Grant 
program, | have needed to plot 
oceanographic data on a Houston [n- 
strument Hiplot plotter. Because my 
operating system is exclusively UCSD 
Pascal, | have developed routines 
using that system. [ have been com- 
pletely satisfied with this system and 
would recommend it to anyone who 
intends to develop serious microcom- 
puter software beyond the level of 
simple computer games. 

The plotter software shown in the 
listings demonstrates at least two 
facilities of the UCSD Pascal system 
that I have found very useful. These 
are the ability to easily link an exter- 
nal machine-language subroutine to 
any Pascal program, and to store a 
library of often-used units and pra- 
cedures in the system's library. 


The "plotter" Unit 
The main unit, called "plotter", is 


About the Author 

Jim Stork, a research. oceunographer, has 
been "a confirmed computer freak" since the 
beginning of the microprocessor otdustry. 
Recently he has ішіп using а ZBO-bused 
тістосотринғ to do data acquisition and 
analysis for a computer modeling study of 
Humbolt Bay. 
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Dr James Stork 
Humbolt State University 
Humbolt Bay Project 
Arcata CA 95521 


given in listing 1, Those of you who 
are familiar with the Pascal language 
will notice that the normal program 
heading is absent, and in its place is 
the declaration "unit plotter;" rather 


Once a unit is written, 
compiled, and stored in 
the system library, It 
can be used by any 
Pascal program 
through the “uses” 
statement. 


than "program plotter;". This is to in- 
form the compiler that the procedures 
contained in this unit are meant to be 
linked to another "using" program 
and are not run alone. 

The interface section in listing 1 
tells the linker that the following 
declarations (one type and six pro- 
cedures) may be used by the program 
that is linked to the unit. The im- 
plementation section variables and 
procedures are to be used solely in the 
implementation of the unit and are 
not to be available to the program 
using the unit. For example, the pro- 
cedure "plotstep" cannot be used by 
the program using the unit (since it is 
not named in the interface section of 


the unit), while the procedure "plot- 
line" can be used. 

Once a unit is written, compiled, 
and stored in the system library, it 
can be used by any Pascal program 
by including the statement "uses 
xxxxx;" after the program heading of 
the using program (assuming the unit 
is named "xxxxx" in the library; see 
the example in listing 2). When the 
main program is compiled and run, 
the linker will link the unit into the 
using program and will link the pro- 
cedure "plotstep" (which is external 
to "plotter") into the "plotter" unit. 

]t is important to note here that 
"plotstep" is not linked to the “plot- 
ter" unit before it is stored in the 
system library. Both the unit and the 
external procedure “plotstep” are 
stored in the system library in their 
compiled and assembled versions, 
respectively. The linking of one to the 
other is done when the linker links 
them into the using program. (This 
little piece of knowledge is not men- 
tioned anywhere in the UCSD Pascal 
manual, and it caused me a con- 
siderable amount of grief until [ called 
Softech to get myself back on the 
right path, The people at Softech 
have given me a great amount of help 
above and beyond the call of duty; 
although their documentation might 
be less than complete, their helpful at- 
Htude with problem calls leaves 
nothing to be desired.) 
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The One Printer Solution 


for the Two Printer Problem. 


HIGH SPEED 
DATA PROCESSING 


The new Dual-Mode 200 brings speed and un- 
compromising print quality to business and pro- 
fessional applications. 

Financial statements, inventory reports, la- 
bels and more are printed at data processing 
speeds from 165 cps to 250 cps. 

Fully adjustable tractors and a friction feed 
platen provide precise forms handling for pin- 
feed and single sheet paper. 

Complete “Dot Control" graphics is standard 
with resolution to 120 x 144 dots per inch. 

Interfacing is easy with both E.I.A. RS-232C 
serial and an ASCII parallel port. 


LETTER QUALITY 
WORD PROCESSING 

The Dual-Mode 200 also features letter per- 
fect print you will be proud to use Юг business 
letters and reports. Letter Mode speeds range 
from 42 cps to 60 cps. 

The standard Titan 10 pitch font is comple- 
mented by an array of optional fonts including 
Elite 12 pitch, italics, proportionally spaced, 
OCR-A, scientific and foreign character sets. 

Up to 12 font selections may be stored in the 
printer and interchanged while printing. 

The Dual-Mode 200 accepts standard daisy- 
wheel print commands for word processing sys- 
tem compatibility. 

It's the perfect solution for the two printer 
problem. 


The Dual-Mode 200 Printer 
for the one printer office. 


Call or write today for complete specifications 


2301 Townsgate Road, Westlake Village, CA 91361, (B05) 496-1990 
a subsidiary of Ostarnetics Corporation 


Electronics Corporation 


DOTS DO IT BETTER™ 
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1981 


microIan 


incams Tas Saltware &pecialiais 


Are you looking for the best 
tax package in the USA? Call 
microlan 
For the 1981 Tax System 


Level 1 :23 Schedules and Forms 
: Multiple Clients 
$250 :Рппі IRS Approved Forms 


Level 2 :30 Schedules and Forms 

: Multiple Clients 

: Prints [RS Approved Forms 
$1,000 : Prints on IRS Forms or Overlays 

: Depreclation System 

: State Tax Interface 

: Integrated Data Base 

: Batch Compute and Print 


Level 3 : All Features of Levels 1 and 2 
plus Partnership Forms and 
$1,750 Schedules 


All levels operate under most 
CP/M formats including Apple. 
Compiled Microsoft Basic. 


State Income Tax Systems 
are available, 
Consider the advantages this 
State-of-the-Art package 

`_ can bring to you: 

e Complete System 

Ф Versatility 

è Complete In-Office Security 

e Time Saving 

€ Pre Year-end Tax Planning 
Call or write today For additional 
information. 
Circle Tor microTax. 


microlax 


Income Tax Sollware Specialists 


22713 Ventura Blvd, Suite F 
Woodland Hills, CA 91364 
(213) 704-7800 


Available st гт 
Professional Computer 
Retallers 


‘CP/M ва TM of 
Digia) Research 

"Apple is а TM of 
Apple Compuler, Inc. 
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PLOTLINE (penpos:Integar;xplot,yplot: real; 
This procedure draws a line. (15 parameters are: 
penpos: Pasilion ol (he pen during the plot. 
panpos=0: !nilialize the plotter. | 
This musi Ба done belors any plotling can be done. When penpos is 0 Ihe 
compuler assumes that the currant pen location |5 location (0,0) —namely, 
Ihe lower lefl corner of Ihe plotting bed. The subroutine will remind ұсы Io 
move the pen to that position before il actually seis these coordinates. 
When репро = 0, splot and үріп! can be any values since №еу will be ig- 
nored. 
penpos=1; Pen up (le: no lna will be drawn). 
репроѕ = 2; Pen down (e: line will ba drawn). 
xplot: x posilion (іе: lefi and right) In inches to whieh the pen will be moved. This 
may be any value from 0 to 10 inches. 
үріп: y position fle: forward and backward) In inches to which the pen will ba 
moved. This may be any value from Ò 1o F inches. 


PLOTSYMBOL (sym:integer;helght:realy 
This procedura 15 used Бу procedure plotarray to draw ona al (ve symbols Із representa | 
dala point, The symbol iB drawn al Ina current pen posilión. Ма parameters are: 
sym. Symbol! definition. 
halght: Height of symbol to be drawn. 


PLOTWHERE ivar px,py:realj: 
This procedura will Gace Ihe currant pen position coordinates in inches into the 
variables px and py. 


PLOTSTRINGI( px, ру height, theta:raal; lina:string); 
This procedure plols a siring of characters anywhere on the plot. lis parameters are 
рх.ру: coordinates in inches ol lower left cornar ol Hirst character Io бе plotled. 
height: height of chatacters in inches. 
theta: angle with respect to the x axis at which the characters will be drawn (in 


degrees). 
lina: а siring variable containing the characters to be drawn (maximum of 80 
characters} | 

Subscripls and superseripis are supporled by the software. In order lo accomplish 

superscripting, enclose Ihe IBtlers їс бе superscripted in brackels (eg: this is a 

suparscript]. To creata subscrigis, use the brackets in reverse order (ag: this is a 

5ubscript[). |! an up-arrow |5 specilled, It will be drawn wilh а langth as specified in the 
eighl parameter and pointing in the direction given in Ihe theta parameter, 

in the direction given In Ihe iheta parameter. 


PLOTAXIS(px. ру, lang,theta,min,max, Lic:real:mame:string). 
This procedure draws an axis wilh lic marks and optionally labels each mark and wriles 
Ihe name of Ihe axis. Is parameters are: 
рх.рұ: the origin ol the axis in inches. 
feng: the length of Ihe axis in inches. If tang 18 negative, no labeling of tle marks 
or axis will be done. 
theta: angle of the axis with respect to ihe x direction in degrees. 
min: value of lic mark at origin. 
max: value of оцівг end of axis (these iwo values are used Io calculate the labels 
of Ihe tle marks). 
tie: frequency of the marks on axis (eg: if lic =5, tic marks will occur every Б 
units on the axis). If tic is negative, Ihe tabsls will occur on the counter- 
clockwise sida of the axis; otherwise, hey will be on the clockwise sida. 
name: siting variable zontalning Ihe name ol the axis. 


PLOTARAAY (nopolnis,freg,sym:Inlegar;px,py,xmin,xmazx,ymin,ymax,haelght, 
xien,ylan;real;var x,y:coortdy, 
This procedure pols an array ol x and y coordinates. (15 parameters are: 
nopoints: Number of polnts to be plolted. 
freq: Frequency ol identifying symbol (0 = no symbols, 1 = every ром, 2 = every 
olher point, alc). If iraq is negative, only the poinis will be plolted with mo In- 
terconnecilng lings, 
sym: ldaniilier of symbol lo be plotled at points: 
sym = 1.triangle. 
sym 2A. 
sym = 3:5quare. 
sym = a: 4. 
sym = Вега! lina, 
px, py: Coordinates of origin of array plot. 
xmin,ymin: Minimum value of variablas. 
ymax ymax: Maximum value of variables. 
height: Heighl of symbols in inches. 
xlen ylen Size of area to be plotled. | 
ху: Variables of Гура coord (po more than 256 points) to be used in the plot; 
coord is a type that is predelined in Ihe plolter subroulines and may be used | 
in the 'var' section ol your program. 


Table 1: Summary of procedures ана parameters from the Pascal unit “plotter”. 


THE BACKBONE 
OF YOUR SYSTEM 


The Heath/Zenith 19 Smart Video Terminal gives Pick the store nearest you from the liston page 17. And 
you all the important professional features, ail for under stop in today for a demonstration of the Heath/Zenith 
$700." You get the flexibility you need for high-speed 19 Smart Video Terminal. If you can't get to a store, 
data entry, editing, inquiry and transaction process- send $1.00 for the latest Heathkit* Catalog and the 

ing. Its designed to be the backbone of your system naw Zanith Data Systems Catalog of assembled com- 
with heavy-duty features that withstand the ngors mercial computers. Write Heath Co., Dept. 334-824, 

of daily use. Benton Harbor, MI 49022. 

Standard RS-232C interfacing makes the 19 com- 

patible with DEC VT-52 and most computer systems. HEATH/ZENITH 


And with the 19, you get the friendly advice and 
expert service that makes Heath/Zenith a strong 


partner for you. Your strong partner 
Completely ad- Reverse video by High resolution CRT 2-80 microprocessor- 
dressable blinking character lels you gives you sharp, easy- control makes Ihe Heath/ 
cursor lets you emphasize words, to-read image, reduces Zenith 19 capable of 
edit anywhere on phrases or paragraphs. eye-sirain. multitude of high-speed 
screen | functions. It's the only 
X terminal with ROM 
Complele ASCII source code readily 
character set includ- | | | | available. 


mg upper case, 
lower case with 
dascenders, and 


Insert and delete 
ү ‚Ганса лети = character or line plus 
E = | | erase to end of line 
| and end of screen 
maka the 19 ideal 
lor sophisticated 


BO character by 24 
line format, plus 25th / "ic lika WORD- 
line for operator mes- ) 
sages and prompts. — mE j 
Cursor and 


special functions 


Professional are accessible 
quality keyboard, by keyboard or 
standard type- computer, using 
writer layout, 72 either DEC VT-52 
keys, including or ANSI Standard 
12 special function protocols 

keys. 


ии / Keypad in 
calculator formal 
permits fast, 
easy entry of 
numeric data. 


“in кй form, F.O.B. Benton Harbor, MI. Also available completely assembled 
al 5895 Pnces and specifications are subject ta change without notice. 
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| | cedures available to the using pro- 
THE RIGHT TERMINAL |: рознь. pio 
| "coord" available to the using pro- 
gram, In fact, if the procedure 
passed as a parameter to it. 

m———Ó—  — ——X-—-—— ————— ЕЕ ———9— 

plotter procedures Is 

expressed in the pro- 


MICROMAILHAS |: 
| | that the unit makes the following pro- 
string, plotwhere, plotarray, and 
T PRICE plotaxis. (See table 1 on page 216.) It 
= | also makes the definition of the type 
TELEVIDEO 

“plotarray” is going to be invoked, а 
тенни variable of the type “coord” must be 

j : 950.................. 5995.00 The basic plotting 

| algorithm In all of the 

QUME Letter Quality | DIABLO Letter Quality cedure “plotline”. 

11: Ы H—————— es 
NEW! 630. .й... $ 1959.00 


Basic Plotting Procedures 
SPRINT 9/45/1 | 1640 Р0-.....9226900 | | Kew that you're familiar with how 
$19 19 00 1640 KSR ..... $2499.00 the unit interfaces to the using pro- 
в 1650 RO ......$2599.00 gram, let's see how the various pra- 


1650 KSR.....52599.00 cedures accomplish their tasks and 
: how the unit is put together. As you 


— —— | | | | might imagine, the construction of 

. ANADEX _ ..DEC о . TELETYPE _ the unit after the implementation and 
8000 LA 34 DA 43 PF (TTL) interface sections is simply a series of 

| Pascal procedures with no program 

$829.00 $969.00 $975.00 body. If we did not want to make 
— — = these procedures into a unit, we could 
ANADEX simply incorporate them into a Pascal 


ass d RE $1299.00 12 ee program as normal procedures. 

sessio ss 01299.00 f "110892 оррегЛомег cave option) The Hiplet plotter can move its pen 
010,4  VEC/CP..-. ады: $1,679.00 in eight directions. These are left, 
control & compressed print) right, forward, backward, and the 
four moves at 45° (see figure 1). In 
DEC addition, we have the pen-up and 
VT 100............ Gall For Price pen-down movements. With these ten 
DEC LA 34AA .........51050.00 movements, the plotter is capable at 

18140................%1099.00 grand and wondrous things. 
The most fundamental procedure 
| єн д in the program is the machine- 
Д CIT 101........... Call For Price language procedure "plotstep" (see 
| | listing 3). The purpose of this pro- 
cedure is simply to take the elemen- 
tary pen-movement commands 
passed to it and send them to the plot- 
ter port. (The pen-movement com- 
mands are the letters p, q, г, s, Ви, V, 
w, y, and z sent to the plotter through 
a serial port.)This procedure was 
p im — рат = МІСКОМАШ PO Box мик у - ane ie Mp nm n расм ск» written to operate on a Z80-based 
anved on orders pre paid in advange by check Баррі We ship FREIGHT COLLECT wa UPR or Moto computer running at 2.5 MHz with 
нему! Air crud крае deljvery e пес Prices subject to change without notice the plotter set to 0.005 inches per 
step, Because of this, the timing loops 


| | - Р.О. Вох 3297 might have to be adjusted to allow 
т М b 7 f M H l 1 mis еВ the procedure to operate correctly on 
P 18 | к all TWIX: 910 595 146 a different machine. 


The operation of procedure 


i CALL TOLL FREE 
- (800) 854-6028 


 — 


> 


Bc) Vua ДА Га аьа accep 
| zii ; 
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Accept our free program. It retails for $24.95 but it’s yours 
just for previewing America’s finest software club. 


| want to tell you aboul the mosi exclit- 
ing development that has evar happened 
lo your computer. Then | want to extend 
an Invitation. Neither tha development or 
the invitation need cost you a cent. 


a it's nol a new larminal. 

» i's not any kind of perlpheral. 
а |"; not a new language. 

* it's all of these. 


It's a club. А club exciusivaly tor рес: 
cle who live and breathe compulers, like 
you—and ma. 


BUILD A SOFTWARE 
LIBRARY THAT WILL 
EXPAND YOUR 
COMPUTER'S CAPABILITIES 
TO THE LIMITS 

OF YOUR IMAGIMATION. 


Each month we bring you Ihe finest 
and boldest concepts in computer soft- 
ware fram manufacturers all over the 
wold, from categories thal include 
education and business to enteriain- 
ment and home шее, 

Qut of thousands of programs аман: 
able, we select those that make your 
compular do more of whal you bought 
your computer for. Programs that keen 
your compuler working Ihroughoul the 
day Instead of gathering dust on a desk. 

ASC keeps your computér funcilon- 
ing and expanding by supplying the vital 


FREE* FLOPPY DISC 


| jor the first 1500 charter members. 
Checkbook Balancing] This program 
provides a running balance as wall as 


попі reconciliation and will malm- 
tain several checkbooks simultane. 
ously. Menu driven, il contains re 
lated tile maintenance routines. 


Other charter members гасања FREE, | 
the hardcopy source coda. 


“nly a small postage and handling 
change 


software rasources necessary for Its 
growth. Sollware for the business 
owner, educator, hobblast, the family, 
Software that will continually keep your 
hardware paced with stale of ihe an 
technology. With ап ASC membership 
you Will һе assured that your equipment 
is never rendered obsolele. 


OUR NO-OBLIGATION 
CHARTER INVITATION 


When you becomes a charter mamber 

you gat: 

* Our [rae software program on diskette 
(or hardcopy source code) 

е Our informalive and very candid 
newsmagazins 

е Discounts on all software programs 

а Discounts on major brands of hard- 
ware and supplies 

* Additional discounts for recommend: 
ing new members 

+ Soliware updates as ihey become 
avallable 

* BONUS. Free buy, sall, or swap ad 

in our newsmagazine (өй à space 

available basis) А real moneysaver. 


Even if you never purchase anoiher pro- 
gram, ihe free diskette is our gift to you. 


Gift acceptance certilicaia below. Mail 
today іс reserve your free gift. 


DISCOUNTS. 
PROMPT SHIPMENTS. 


No more searching through magazine 
ads and paying top dollar. You save 
every time you buy, Save on software, 
hardware, books ... all computar sup- 
plies. For example, пех! monih you can 
purahase name brand blank disketes 
thal ihe “discounters” sell for $3.50. Our 
price-$2.50. That's saving $10 per box. 


HERE'S HOW YOUR CLUB 
WORKS 


All purchases are charged to your ac- 
count at low member prices. (soltware 
programs usually cost $9.85 lo $24.95 
and are always discounted 15 to 40% olf 
manufacturers" suggested list), Every 
four or so маеке, you will recelve our 
new “Software Compendium" newsmag- 
azine free. It reviews the new programs 
and provides helpful hints and mamber 
[mpul. If you мапі our "Choice of Ihe 
Manih", do nothing, П will be sant auto 
matically. IF you want an alternate, addi- 
опа), ог по diskette at all (which will 
break your computer's heart), just return 
Ihe card by the dale specified. Unre- 
quested disketies may be returned at 
our expense. And all software is sup 
plied with the original manufacturer's 
warrantees. Club members are never 
subjected to any minimum purchase 
requirements. 


| AMERICAN SOFTWARE CLUB, INC i 
| Millwood, N.Y. 10546 1 
i 1 can't wall, Please send me my free gift diskelte (or hardcopy source code} and вт! н 
1 ma in Ameican Soliware Club as oullined іп Ihig ad. 1 understand that all future pur- { 
chases ino minimum required) are а! Kw members’ pricas and thal a amall postage 3 
І and handling fee Із added to all orders. Membership can Бе cancelled al any time. 
1 Bil me $1.50 poslage And handling, | 
i Му computer іа аг: 1 am primarily interested in 
! APPLE DOS VERSION ATARI 400 800 _____ Business 
" á i Entertainment [ 
7 CPM COMPUTER WITH ам... 8" DISKETTE Houiilinalé " 
PET TAS 80 Ed i 
P TOS N ШИ, аат == { 
- Hama 
| Angana 1 
i Cily/Stute/Zlp 


"plotstep" is straightforward: it sim- 
ply receives the plot command from 
the Pascal system (passed on the sys- 
tem stack along with the return ad- 
dress) and checks the status of the 
plotter (bit 1, port hexadecimal 7D in 


this case). It then checks to see if the 
command is a pen-up or pen-down 
command, or a pen-movement com- 
mand. [n each case, it takes ap- 
propriate timing action depending 
upon the pen movement requested. If 


BRSIC PLOTTER DIRECTIONS 


Figure 1: Basic plotter directions available to the Houston Instrument Hiplot, This 


drawing was made by the Hiplot plotter. 


DIS; 


В INSURAN 


PROTECT YOUR HARDWARE 


FROM THE UNEXPECTED. 


Not to mention the unavoidable pollutants in the air. 
Performance robbing dust, grime, spills and static electricity. 


Cover Стан Dust Covers n Ip xig ng he uselul life of 


your computer equipment ata 
Perhaps that's why more ponti 
rely on Cover Craft ри coat 


Visit he а} A 


N—— "nn" 
ғар гы u 


dr 
d 


РА 
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d iion. disks, printers, modems, etc. 


$8.95-$15.95 ^ 


Shipping extra. 


“COVER CRAF Teor 


РО Box 555, Amherst, NH 03031 * (603) 889-6811 


A e 
а. 


Circle 105 оп inquiry card. 


the Pascal running on your system 
includes the logical device “KEM- 
ОПТ:” the plotter could be attached 
to the port addressed by "REMOUT :" 
and the plotting commands issued to 
the plotter through that port. 

Once this machine-language sub- 
routine is edited and assembled, it is a 
simple matter to use the linker to in- 
corporate it into a Pascal program as 
an external procedure or to store it in 
the system library for use in the "plot- 
ter” unit. 

The basic plotting algorithm in all 
of the plotter procedures is expressed 
in the procedure "plotline", This 
algorithm is simply passed a para- 
meter ("penpos") that tells it whether 
the pen move is to be made with the 
pen up or down, and the endpoint cf 
the next line to draw. lt then 
calculates the best straight-line fit 
from the current position of the pen 
("xpos" and "ypos") to the point 
selected ("xplot" and "yplot'), With 
the pen either up (penpos=1)} or 
down (penpos — 2), it draws the line, 
The algorithm used is simply a trans- 
lation of the BASIC algorithm sup- 
plied by Houston [nstrument with 
the plotter into Pascal. 

A special case of “plotline” occurs 
when penpos=0, [n this case, the pen 
is assumed to be at the lower-left cor- 
ner of the plotter bed, and the var- 
iables “xpos” and "ypos" are init- 
ialized to that point. The machine- 
language subroutine "plotinit"" is ex- 
ecuted during this initialization, The 
procedure simply initializes the serial 
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If you don't know a baud from a floppy... 
YOU NEED TO KNOW THE 
QDP-100 MICROCOMPUTER 


Most people who need computers It does п 1ОТ©, QDP-100 HAS SINGLE BOARD 
ont have the time, or e. to SIMPLICITY. Eliminates the hassle 
become fulltime computer does it easier of complex multi-chip, multi 
“wizards.” я board computers. 


With the budgetpricedQDPIOO СТА costs a QDP-IOO IS EASY to learn and to 


you get all the time-saving pre- ' operate. Most owners use their 
cision information you want from lot less QDP-100 with professional skill and 
a computer, now and in the future, results in short order. Our instruction 
without all the unnecessary com- manual doesn't need an interpreter. 
plexity associated with less consider- If you'd rather be a wizard with 
cite computers. computer results, tham with computers, 


choose the QDP-JOO. Call or write for 
literature and full details. 
GDP NEEDS A FEW MORE GOOD DEALERS. 
processing needs grow. It uses the IEEE Attractive, profitable, protected dealerships 
$100 bus. compatible with CP/M and are still available in several high-potentical 
MP/M disk operating systems. y i ы computer market areas. 
and hard disks to give you total 
software versatility, 
QDP-1OO CONNECTS INSTANTLY into 4 
any standard terminal апа printer j 


QDPJOO IS A FULL-SCALE & bit computer, 
readily upgradeable to lé bits as your 


business or professional Information- ‚Ҹу 


Both serial and parallel ports are 

avaiable. Features most micro- 

computers can't match. 10330 Brecksville Road 
Cleveland, Ohio 44141 


m _ 216/5260838 Telex: 241596 
- e => - чи 


СРАМ and MP/M 
are registered trademarks. 
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DISCOUNT 
COUPON 


Enng this CUL PON into one of our mores or 
mail to our Mail Order address shown below 
and тесенуе a 20% DISCOUNT 
on purchases (rom this page af $80.00 or more. D 
Ufler EXPIRES an December 15, 1981 


) т" т - b 
А a H er, 447, HE M 


+ 


СУ > LE V ыы Ы 
s n i + t t 


МАМИ 


Li 
4 5 


E. ADDRESS 
city STATE 
Lor PHONE MO 
Creager ax cipher mey wrth 88 teat af ebrii ec Дын a 


CBM8032 
32K RAM 


80 Column Screen 
$1499.00 


EPROM 2716-5 $6.50 


EPROM Erasing Lamps 


€ ERASES 4 CHIPS Ш LESS THAN 10 MINUTES 
Ф SIMPLE TO USE Ө SAFETY INTERLOCK 
г € ERASES 2700. 2716. 17924, их 


ОМБ 111 А 58504 


‚ 30 МН? 
HITACHI 


Е DUAL TRACE 
o 2 . PORTABLE OSCILLOSCOPE 


= MOOEL 
v.3028 $995.00 


Т More sensitive to your input 


| SWITCHABLE X1 and X10 Attenuation Factor 
ELY ADDITIONAL FEATURES: © HEIM: bacductih @ bea 
hui it Breas чамі ghtndss, Вее rable 


Ф Greed гејерети ғ м юр 6 іміме SPI 
ики, (C ТІР NC ADAPTOR. INSULATION ТЇР aad ІНІММЕН | 
МКИ. ACTESSOHE S 


STONES 00 WOT ACCEPT MAIL 00015 


MAIL ORDER 


PO ВПХ 22067 CULVER CITY, CABEZIS 


fixes: бгдаг 110008 Ыш AP DG ie must фана pod binas [Diod Cosa мый Бөл Аллын! 
Роды мма Там оқа 4/2 лағын шағына Gee dd шоттып брі (opo Quos өн 
рота м por ces бый анны feo ама Ны рос лың tan Coo Б Өзі ғана Th 
D LE ET ER ac 


PHONE ORDERS | зз, ATLANTA не 
2131 641-4064 | "iur nnn 

| CULVER CITY 
11080 Jeferson Bivd 


Culver City, СА 90230 
(213) 3900-1595 


PORTLAND 


| 1126 МЕ B2nd Ave. 
Portland, OR 97220 
003] 757-0404 


SUNNYVALE 
1054 Е Е! Carmina Real 4518 E. Broadway 
Sunnyvale, CA 94087 Tucson, AZ 85711 

(408] 243-4121 (БЕ?) 881-2343 


2649 Richmond 
Houston, TX 77098 


SANTA ANA 
1300 E. Edinger Ave 
734) 547-8424 
TUCSON 
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HOUSTON | 


Sants Ana, СА 92705 | 


output port to 9600 bps (bits per sec- 
ond) to make it compatible with the 
data-input rate of the plotter (see 
listing 4). "Plotline" with the penpos 
of 0 must be executed before any plot- 
ting can be done with the other pro- 
cedures, In each case of a pen move- 
ment, procedure “plotline” checks to 
make sure that a plot off the bed of 
the plotter is not being attempted 
and, if so, reports this to the console 
rather than attempting the plot. 

The procedure "plotstring" uses 
procedure "plotchar" to draw char- 
acters on the plot. Procedure "plot- 
string" is passed the starting location 
of the lower-left corner of the first 
character to be plotted, the height of 
the characters (which should be a 
multiple of 0.035 to give the best- 
formed characters), the angle (in 
degrees relative to the long axis of the 
paper) at which the string is to be 
plotted, and a string of characters to 
be plotted. 

The way in which the characters 
are plotted is interesting. 1 decided 
that I had to develop an interpreter 
for plotting the various pen moves. 
Plotting any character, | concluded, 


would be a combination of straight 
lines in the fundamental directions 
available on the plotter. 

Rather than simply using "plotline" 
to do all the moves for each char- 
acter, the moves to plot each char- 
acter are generated in a coded form 
using two vector pads made up of 
two groups of keys on the keyboard. 
One vector pad represents moves 
with the pen up and the other with 
the pen down. The letters d, w, a, and 
x are used for moves in the indicated 
directions with the pen up, and 7, 8, 
9, o, І, К, j, and u for moves in the in- 
dicated direction with the pen down, 
The length and direction of each 
move are determined by the height 
and orientation of the character to be 
plotted. As you can see in the listing 
of "plotchar", each character is coded 
as a series of moves terminated with 
the character “i” 

In жіне the procedure takes 
the character passed to it, assigns the 
string of moves to the string variable 
PLOT, then decodes that string into a 
series of pen movements. A few 
special cases need to be noted at this 

Tex? continued on page 242 


Listing 1: The Pascal unit "plotter". This unit, which can be used by other Pascal pro- 
grams, contains several routines that simplify the process of drawing lines and 
characters on the Houston Instrument Hiplot plotter. 


unit plotter; 


interface {*These procedures and types are available to using program*) 


Еуре 
coordsarray|1..250] of real; 


procedure plotline(nenpos:integer:xplot,yplot:real): 
proócadurzre nlotavmbolisym:integar;heiqht:real); 

procedure plotstrinqípx,py,height,theta:real;line:strinq); 
procedure plotwhere (var px,py:real); 

procedure plotarray (nopoints, freq, sym: integer; 


ox, py, xmin, хтлх, ymin, VMAX, 


heiqht,xlen,vlen:realsvar x,y:coord); 
procedure plotaxiai(px, py, lenq, theta, тп, тах, tic: real; 


name:Rtring): 


implementation (*Everything else is local to the unít*) 


const 
рї=3„14159; 
screenwidth=79; 
s3croonheights23; 

var 
clear:char; 
a:arravi[1,.185] of char; 
xXpos,ypaa:real; 


огосейиге plotstep(step:char); 
external; 


procedure plotinit; 
external; 


procedure plotline; 
var 
z2,X,y,T,d,i,t,,:intoecor; 


procedure initplot; 
begir 


{*seta up usart for plotter*) 


Listing 1 continued on page 224 


ystems 


JOB COSTING MENU 


|. TRANSACTION ENTRY/DATE 
JOB/TASK TABLE MAINTENANCE 
JOB COST FILE MAINTENANCE 
‚ 408 COST REPORTING 
. EMPLOYEE TABLE MAINTENANCE 
| в. RETURN TO MASTER MENU 
SELECT (1-6)? 


FILE MAINTENANCE 
PAYMENT SELECTION 


l. 
2. 
3. 
4. MONT 
5. 


SELECT [1:5]? 


l. 

2. 
93. 
А. 
8, 
B. 


| 13. OPTIONAL PRUCSS G. 


Еа AND REGISTER 
RETURN TO MASTER MENU 


c Ж а total business system. 


SYSTEMS |І EX 
MASTER MENU 
INVENTORY 7. CHART OF ACCTS. 
PAYABLES В. VENDOR MAINT 
RECEIVABLES 0. CUST, MAINT 
PAYROLL — 10. CHANGE ПАТЕ 
LEDGER 11. SYS/BACKUP - 
JOURNAL 12, STOP PROCSS'G. | 


DATABASE MENU 


1. FILE MAINTENANCE 

2. REPORTS/REPORT MAINT. 
3. UTILITIES 

4. RETURN TO SYSTEM MENU 
SELECT 


RECEIVABLES SYSTEM MENU V 


‚ FILE MAINTENANCE 

. RECEIPT OF PAYMENTS 

‚ GENERATE BILLING 

. MONTH END . 

. PAST DUE REPORT 

‚ APPLY MONTHLY INTEREST 
. RETURN TO MASTER MENU 


(1-4)? 
SELECT [1-13]? 


LEDGER SYSTEM MENU 


FILE MAINTENANCE 

BAL SHEET/INCOME STATEMENT 

YEAR ЕМО PROCESS 

RETURN TO MASTER MENU 
SELECT [1-4]? 


J 
2. 
1. 
4 


Р 
aa ё 
тив 
Ea 2002р 
r 


SYSTEMS Н EX -- EX for EXTENDED 
PERFORMANCE. Westware brings you the 
most completely integrated and simplest to 
use business software for your Apple 


Computer. The SYSTEMS НЕХ is complete 


with an integrated Database. Yes! The DBil 
Database can move your system's files into 
Database format for customized reports or 


SELECT [1-7]? 


STATE 
PAYROLL MENU 
|. MISC/TAX TABLE MAINT. 
. TRANSACTION FILE 
‚ MISC. PAY/DEDUCTION FILE 
. EMPLOYEE MASTER FILE 
` CALCULATE/PRINT CHECKS 
. PRINT W2's 
. RETURN TO MASTER MENU 
SELECT [1-7]? 


И INVENTORY SYSTEM MENU 
IME DATE 


‚ FILE MAINTENANCE 
ва 2. POINT OF SALES 
w: 3. REORDER REPORT 
4, RETURN TO MASTER MENU 
SELECT [1-4]? 


Фе, 

eg Stee 

r a ieee Teasing 
ИЕ 


нн IDE 


ік. ДЕН Sas 
~ я sses 


individual modules and laler add additional COMING SOON — Cash flow analysis with 


modules, such as Job Costing lor 


contractors. The power of our system is in 
the KSAM Firmware card that plugs into the 


Apple. This card permits high speed 
searches and eliminates running sort 
roulines lo get your files In order. 


labels. SYSTEMS ll is available on 5'4" drives, and 


graphics, Database |! with graphics, and Bill 
of Materials for small manufacturers. 


CURRENT OPTIONS AVAILABLE — Job 
Casting. Cycle Invoicing. Order entry, and 
Layaway. 


All Checks, statements and Invoices use 
NEBS forms. 


Although the SYSTEMS II EX is a fully 
integrated зүзінт, you may purchase 


Circle 415 on inquiry card. 


2455 S.W. 4th Ave. 
Suite 2 

Ontario, OR 97914 
(503) 881-1477 

See us at ihe NORTHEAST i 
Computer Show Oct 15-18 and } 


The SOUTHEAST Computer 
Show Oct 28-Nov 1. 


also on the Corvus hard disk. A Corvus 
based system will give you the power and 
capacity thal challenges larger compulers. 


Dealer and OEM inquiries invited. 
Applea is a trademark of Apple Computers. 


L] Yes, | would like to sample your software. Please 
send me the Systems ІІ Demo Package. My check 
for $25 is enclosed. 


Name 


Title 


Company Name 


2455 S.W. 4th Ave. 


Address 
: Suite 2 
| Ontario, OR 97214 Сиу State Дір 


[ (503) 881-1477 
|| 


SOFTWARE || гене 
clear:=chr (26); 
DEVELOPMENT|} ош 
qotoxy ({screenwideh-47)} div 2,screenheight div 2-1); 


write('Pleasu type [ret] when plot pen is at the lower'); 
TOOLS FOR qotoxy((gscreenvidth-26) div 2,gcreenheight div 2); 
write('left corner of plotter Бай"); 
readln; 
| write(clear); 
INDUSTRY ОШ 
xpos:"0,0; 
ypas:z0.0; 
) а {11 зы'р! га [2] 1='а'уа [3]: r! za [4d] cet gh za[S] :e*r* ia[6] :='5'; 
ies аа bl | а [7] rete? sa(@)r=—'’s* ;a [9] :x " E' за [10] 15'u* ;a[11] 22 ' v* ; 
| Fast, comprehensive cross-assemobiers а (12) :2'u* за [13] зау" ja [14 ] tow! za [15] ze' p^ ja [15] sates 
to run under CP/M.* Extensive pseudo- Plotline (1,0,0}3 
| ops include Іші listing control, nested | end: (*initplot*) 
conditionals, mnemonic synonyms, beqin(*plotline®) 
and inclusion of external source files, case penpos of 
Generate object fila, assembly listing, Q:initplot;, -— 
and symbol table from source code for "bees pie 
ning popular microprocessor families. | endi 
XASMOS...... 6805 if penpos=0 then exitíplotlina]: 
if (xplot>10.25) or [xplot«-0.25) or ivplot»7.25] 
XASMOG...... 6809 or (yplot<-0,25) then 
ХАЗМ18...... 1802 begin 
write (clear); 
MEA ques та gotoxy((screenwidth-49) div Z,sereenheight div 2-1); 
$М51...... 805 writeln('Plotline: Plot attampted off page (' 
XASM65.... b+ 6502 .,xXplot:6:2,' ғ * ,¥piok: 6: 2, кіз у: 
ХАЅМ68 ..... 6800/6601 gotoxy ((screanwidth-17] div 2,acreenheight=-1)} 
XASMFB FB/3870 ыы type [ret]'): 
и aidin 
SASM400...... COP400 write (clear); 
Assemblers... $200.00 each ri SE 
тая , апа: 
Manual only... $ 25.00 xiwround( (xplot-xpos}* 200); 
| ea ee ER 
Xpos:«xpos* } 
8048 DEVELOPMENT PACKAGE уров :"yposa*y /200; 
| Now you can use the 8048 family of | 
single-chip microcomputers without {*This section is translated from Houston Instrument *) 
buying expensive equipment. Develop f:sabs(x)*abs(y)? 
8048 software with the ХАЗМА8 cross- | if Ғаб then ехісірісейіле): 
| assembler. Then plug cur EPR-48 board НЫ iy)-abs (x); 
into your S-100 system to program the if yosù then 1:=2} 
8748 EPROM version. Е:=х+9; 
8048 Development Package... $574.00 б ае кып 
BPR-4B alone ............... , $449.00 {Е t»»0 then i:si42; 
if x«0 then 1;=1+10 
| EPROM SIMULATOR BOARD leg ed 
а<0 з 
| Debug dedicated systems quickiy. Our 1. en eco 
| PSB-100 PROM Emulator is an S-100 begin 
board with up to 8K of RAM. Cable with стаза Шаш, 
24-ріп plug replaces 2708 or 2716 end; | 
EPROMi(s) in your target system for ins- e:=0;7 
iani program testing кект ari 
| PSB-100 EPROM Simulator ... $445.00 if 2<0 then 
w/2K ВАМ begin 
" " Е? | plotstep (a1i-11])] 
end 
elise 
bagin 
eimetdi; 
avocat, ct 
plotstep(a[11):; 
endr 


until f<=0; 
end; (*plotline*) 


SISIANE Inc. 


804 SOUTH STATE ST procedure plotstringi 
DOVER. DEL. 19901 var 
34-0 atepl,xstep! ,ystepl,xzstepl ,yietepl] ,xistepl,yistepl, 
302 - 734-0151 Step,xstep,yStep,x2step,y2a&tap,x TSt&p,y3stap:real; 
j,n:intager; 


Visz and Mastercharge accepted. Wa ship B" skvgla- | 
dansity and Soltewd+ 5.25" diskettes. Ask us 
about other formats. OEM AND DEALER INQUIRES | 
INVITED. 


procedure plotchar {chichar) у 
var 
FTXpQOsS,Fypos:rüemal; 


Listing I continued on page 226 
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Learn to use the most oe | 
powerful language your >. 
computer can have. ‘<. 


This “hands-on” method — Мет 
gives you ali the working skills — 
you need to create, run, and 


data structures, top-  — 


debug programs in Pascal on 
the Apple i! or Apple il Pius. 
Detailed program examples 
and practical, step-by-step 
exercises on the computer It- 
salf lead you from funda- 
mentalis to such advanced 
topics as programming style, 


down vs. bottom-up design, 
scalar data types, and 
recursion. 

No math background is 
required. Users learn full editor 
and operating features as well 
as the Pascal language—this 
is the only complete guide to 


- a 
| a 
Also available 
шаты BASIC: A HANDS-ON METHOD, 2 
i м кел== Herbert D. Peckham 
IE. ж 11% 220 pages, $12 95 Spira! bound 
Lj] d aA ez Immediate application of concepts as they are 
introduced allows you to quickly become ргой- 
clent in BASIC programming. For use with 


numerous time-sharing and personal computers, 
this book emphasizes hands-on experlance. 


PROGRAMMING BASIC WITH THE TI 
ы НОМЕ COMPUTER 

Herbert D. Peckham 

206 pages, 312.05 

|. The only complete guide to programming In 

. BASIC on the TI Home Computer. All information 
is presented using a hands-on method which 
rapidly builds programming skills. 


| HANDS-ON BASIC WITH A PET 
Herbert D. Peckham 


267 pages, $13.95 

Fully explains how to program Commodore 
Business Machines’ PET personal computer using 
BASIC. A step-by-step presentation of program- 
ming with hands-on exercises. 


THE ELEMENTS OF PROGRAMMING 
STYLE 7 


a 
Brian W. Kemighan and P.J. Plauger 
168 pages, "rr фы 


This acknowledged classic provides a highly 
helpful guide to effective, efficiant programming 
for a wide range of tasks. includes numerous ex- 
amples and a set of 'rules' of good programming. 


{ 


7 J 
Pascal for the Enna computer 
МЕ only $14.951). The volume 
S spiralbound to fie flat by the 
keyboard, 429 pages. 

Order today. Put the power of 
Pascal to work for you. 
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SAM'S BOOKS 
SAVE UP TO 25% 


BUY A SERIES FROM THIS LIST OR 
INDIVIDUAL TITLES USING THE 5 
DIGIT ORDER CODES. ORDER A 
CATALOG OF ALL SAM'S BOOKS 
AND SAVE! 


SERIES 'A' COMPUTER COOKBOOKS 
№. 21524 The Cheap Video Cookbook D 3555 


№. 21723 - Son Of Cheap Video О $855 
№. 21697 - BOBSA Cookbook С $13.% 
Mo 21313 - TV Typawnier Сома 299% 
SERIES "В" TRS-80 
Me. 2174] (исим безип Programa for the TRS20 
D $1295 


Me. 21533 105.20 Interfacing - Вода 1 0 3855 
Њо. 21739. TRS-Bü Interfacing ~ Book 2 0 $10.95 


SERIES С” 8080 


Mo. 21541. 8080/8085 Software Detsps Вода 17310,95 
№. 21615. 8080/8085 Sotware Denge Вода ZO 510,55 
Mo 21628 - TEA: Ал 308078085 Asem Мам 0310.95 


SERIES 'D' COMPUTER FUNDAMENTALS 


Na. 21698 - Guda Booh To бяка (әт міне С 14 95 


№. 21486 - Getting Acquamted With Macrocomputers 


С 18535 
№. 21634 Sam's Crash Course іп Microcomputers 
Oo $1750 
He. 21653 - Microcomputer Primer (Second Edition) 
С $11.95 


Na. 21443 - Your Own Computer C $1.95 
SERIES 'E' Z-60 


No. 21682 - 280 Мизосотрәйн Desga Projects 1312.95 
№. 21500 - 280 Mecrocamputer Hand Book О £855 
№. 21609 - 280 Macioprocessor Programeag 5 


Interfacing, Book 1 O $11.95 
№. 21510 - 280 Mecsnpencessor Programeng 8 


Interfacing. Book 2 D) $14.55 


SERIES 'F' 6502/6800 


№, 21656 - 6502 Software Design Qui 
№. 21459 - How To Propam lihcrocomputers © $8.95 
№ 21584 How To Program Aad імніке The 620) 


О $1595 
We 21726 6801. 58701, & 6803 Mycrocompolter 


Propramneng & Пе асе D $1395 


SERIES 'G' COOK BOOKS 
Mo 21695 .ICOP-AMP Cookbook (240 Eddan) O $14 95 


Mo 21168 - Active Filter Cookbook О $14 95 
Mo 21398 - (405 Cook Book О $10.50 
№. 21527 |С Convartes Cookbook Я $1395 
No 21416 16 Tuner Cookbook С $995 
No. 71035 - TTL болоо! О $950 
нын TAL FOR SINGLE 


А 29010 Ex 


' тат 
STELLAA SYSTEMS R 
Р.О. BOX М 
NORTH BRANCH, MN 55056 
Proms may be шіні to change without notice. 
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Listing 1 continued: 


piobtzstrinq[12]: 
pechar:char; 
l:inteqer; 


procedure arrow; 

bogin 
въер1: 0,04; 
xBtepl:s=stepl “cos (theta) у 
ysteplr=stepl*aln (theca) ; 
x2sLbepl:»ssqrt(2]*5teplf*cos(thetatpi/4); 
yžskepl resqrt (2) *stopltain(thetatpl/ 4): 
x3sbepl:w*Ruürt(2)!*sbepl*cos(thata-pi,/4;; 
УЗ р: ssrt] дз tTsin(thera-^i/4): 
plotline(2,xnos-y24tenl,ypos*x28tepl]: 
plotline([2,xpostystepl,ypos-xsStepl)]; 
plotline (2, #postystop] ,ypos~xstep1) з 
pnlortlinei2,xpoB-y'intepl,vpos*x3stepl): 
exitiplotchar?: 

end; (*^srrow*) 


procedure géteodo: 
beqin 
came ch nf 


'A'.s'a'rplot:is'! A8H888BR3Oon1kkkkkkaaanwwwwocool !': 
"B'.'b':plot:ze'dBBg8BgBocolkjuuuocoolkkjuuui f: 
Tc? ee zplotis! dddddwjuuT8B88890oli'; 
'D',*d':plotiz'dBBSBHBBoboolkkkkkjuuui'; 
'E',"'e':plotim'ddddduoouunsRBSoouuBBSonooi';: 
"F'.'f'eplot:z'dBEg8oDuu88gooooi': 
1G! ,'g'iplarim!dadcddwwwwwwTuujkkkkkloo988uui'!; 
*H',*h':ploat:x'dBEE28BHddddkKkKkkkXkvwwwuuuul ' ; 
"I'l'i'rplotixg'docoouusS88888uugoncol '; 
ӨН epiotis'dwloc3888BBBi"; 
'"K'tk'iplotis'd88888884d3j33111111i"; 
'L'Q'i'iárplotiw'addddduuuus888888i"; 
! M! ,'n'eplotiz'd8885888811kk8899kKkKkkkk' ; 
'N'.'n'rplotim!d88868888111]vwwwwkkkKkkkki* ; 
кот гот rplot:z'dd7E88888001kkKXkjuui' ; 
ртр" zplot:-'d88888n80001kKkjuuul'; 
'D','q'iplot:is'dd78588BBSocolkkkkkjuudwwlli'; 
'R','r'iplotie'd88588880colkkjuuucoolkki": 
'S','a':platie'dwloo3R87uu789001i"'; 
'T','t'iplot:z'ddd828B8BB82aaocoooi'; 
'U' "ul :plot:x'dwwwwwwwkkkkkk1o00988B8BBBi'; 
'"N'e'v'iplotie'duwwwwwWwkkkkk1199888881i' ; 
'W'a'wu'rplobkrie! dwwwwwuwwkkkkkkkOSS8SkKk 1] R888RBRÍ'; 
KX) "x! cplot:iz'd8B89999H8aaaakllllkki'; 
"Y'a w'iplobre! аитты 1199801 3ККЕКІ!; 
"лт, "а біріпе:ш Дығынмымсосок1113ХКосові”; 
*.'splot:z*'dddiokui'; 
"=! iplot:sstddwwooocowwuuuul'; 
tal :zplot:x'd58997771*:; 
"роб ret dddd?779331'; 
!'S'splot:s'dwwoaco9Tuu79n0n00waakkkkkki"; 
* I splot:s'poooc00011i'; 
and; (*casa*) 

end; (*getcode*) 


procedure gqetcoda2: 
begin 
case ch of 
тез 1plot:midwwü9D0Saakkkkdd?7777xxooodi': 
+f" =р1 ое. 2906999084! 
ре" dwo9S9aagkuboxuxxxdiokdakuui'; 
'?' :plot:ixz'didfiwB997uuj]ki"'; 
! a! splot зз Айдън okul" y 
'"&' :plotim'ddcwwwkkuufl&ooooxaooakki * з 
*a'splot:x*'ddd'üioekuoji'; 
*1'iplot:ian!dwwwwwSükXKkkkkXuuoooai' : 
2! zplot iw" dwwwwuew9001kk11j1ooooi*; 
* 3" :«plaotiz'dwwwwwa90o00]jjToclkkiuuT71'; 
tA zplotis'!dwwuwwwwwkkkkooooawwwwkkkkkkki* ; 
* 5! iplot:zs'ddáddiwwwwwwwuuuukkkooolkkjuu?i; 
5' :plot:s'dddddwneeew uu jkkkkkloo9BHT7TQuj1i*; 
1T! 3plot:iz2' dwwwuwwEocoocok] ]kkkki* + 
'A':plot:-'düwweww TRO oolkiuu]kkloo98RB7i*; 
'g'i:plot:s'dwloo3888HH7uujkkloo9i'; 
'D'plot:-"dd7848889001kKkkkjuui*: 
! (* :oclot:s*dddd?7888591i'; 
түтірісе:т-! 40998887716; 
S"splotin' dwo9995aaaukoruxxxddosuki's: 
! £! 2plotis'!dddwwBB8SBaaxxcoocoi'; 
' -! tplotis'dwwwwoonol' 5 
Y! splot :- " ddywwoBukwwoBuk1" : 
»l'zplot:-1i'; 
*l':plat:z'2i': 
end: ("саве * | 
and: [*qetcodes*i 
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NEECO 


service... Support... 
software... 


Ск commodore 
16К В (164 RAM-4D Column) - Lim. Oty ............. 


WHY BUY FROM THE BEST? 


З2К В (32K НАМ-40 Cim.)~ Lim. Чу ......... 


MULTI-CLUSTER 4016 (16K ЯАМ 4.0 Basic-40 Clm.) .................. оа 2... $95 
For Commodore Systems. allows 3 4032 (32K RAM 4.0 Basic-M) Clm.) ........................... rrenan es 91006 
CPU's (Expandable to B) to access a 8032 GK RAM 4.0 Basic-B0 Clm.) .......... А И . $1495 
single Commodore Disk 8050 Qual Disk (1 Meg Storage] ................... EA REC aee 4... $1795 
MULTI-CLUSTER (3 CPUs)... 6 795 4040 Dual Disk (343K Сіптаре)...................................... 82% 
Fach Additional CPU (up їо 8 < 199 B010 IEEE Modern, чаеичиакивяадаа яд кило ал рн ен ра АВФ л т = "x. 

GAN Cassette Drive ..... ——— nO— ave wanda que c 
CHM - IEEE interlace Cable .......... ТАҚЫ S OE оос N | 
IEEE - IEEE Interlace Cable. . "reU IL 
VIC 20 Home Personal Computer . . bus aka Я saaa +» T. 
ALTOS 
ACS 8000-2 БАК IM ,..................... Rua ades aeu $ 4500 
ACS Oud AQ ......................„......... ere ... 5 5990 
ACS Ие BK ММ ,....................................... 510490 
AGS 8000-7 208K 29 OM FeO ON HAAR ACEH OARS ARH HABA HHA TRE eee $11630 
ACS 8000-10 208K 10М,................... sasaneraussausuusos s $ ВЕ) 
"О РОО И we ae wes ‚ 510990 


NEC SPINWRITER PRINTERS 


O ПОЕТЕСИ RS si a a А АЙ 
EPSON PRINTERS шш". МОНИ MEN 
МХ-В0 PRINTER ......................“.4ы овони о $ 545 5520 (K SR-Serial) . POP err ка ақыт ее е CA КЕ .. 53415 
Mx-BO FT ъалата кз отосвовротучи e твата Pow ктер 5 745 Tractor Oplion rarene ee ee ee ee ee ee ee в ere eer 1022 
MX-100 ....... ато ни PPP $ 945 
MX- 70 ee P 4 9$ à ob Әз KS S 83 48 *€R883335n34 вана hU PN ENT wp LJ AN NL NL 5 459 
INTERFACE CA ADS 
8М1|85-222)......... "coe APPLE 
8150 (Ж Butlered 85252 ++ sakes RR NES TTC S 16K APPLE ll^ ........ $1330 
8161 (IEEE 488) . а. 32K APPLE ile ......., $1430 
8131 (Apple Card} . Die Ouse qua ОТТОР 2,4 85 4BK APPLE ile ,.... 22. 51530 
8930 jApple Card) ........ РИТ, аат — 28 APPLE DISK w/3.3 DOS . $ 550 
ВЕРО (ТИ5ЕГашт ........................»..........? 35 APPLE DRIVE Only ...,. $ 490 
p R APPLE Ill 126K - (n Stock! 
DIABLO 630 PRINTE || wiMonilore 
DIABLO 630 - Serial -85-22.. EE НИ е Wit AnMyHpak,. i. ИШ 
Tractor Option ........ TEE sl > 
AMDEK MONITORS INTERTEC COMPUTERS б” 
video 100 12" Ве ......., 9 179 64K Superbrain ка”. ы 
Video 300 12° Green.......$ 249 (360 Disk Storage), CP/M™... $3495 , gah 
Color | 13° Low Res ...... .$ 449 БАК OD Superbrain 
Color i| 13^ High Res ...... $ 993 (700K Disk Storage), CP'M"*,. E3296 
“CP/Mis а registered trademark of Digital Research 
ATARI COMPUTERS PROFESSIONAL 
Atari 400 (16K НАМ! . . 5 195 
Atari 800 (32K RAM) - good Ihrü Joke 2 ы КЕКТІ SOFTWARE 
Atari 410 RECORDER ................... e^o eee qm 3 55 
Atari 810 DISK DRIVE BRUN ERA ня ро eee и eta Ф Or rü m "Om OU : 
WordPro 3*......... . $ 285 
НЕЕСО carrias ali available ATARI Боасе and Peripherals. WordPro 4 (B0 Clm.) 32K , à 245 375 
WordPro 4%-..»-«.---.. =.. $ 450 


JUST A SAMPLE OF THE MANY PRODUCTS WE CARRY, 


CALL US FOR OUR NEW BÜ-PAGE CATALOG. 


WE WILL MATCH ANY ADVERTISED PRICE ON PRODUCTS LISTED UNDER SIMILAR "IN STOCK" CONDITIONS. 


NEECO 


679 HIGHLAND AVE. 
NEEDHAM. MA 02194 


Circle 263 on Inquiry card. 


(617) 449-1760 


Telex: 951021 


> 


MasterCharge and VISA Accepted 


MON-FRI 9:00 - 5:00 


— 
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Listing 1 continued: 


begíni*nlotchar*) 
EFxpos:*xpo8; 
Fypos:evpos: 
piat: ‘i’; 
getemde; 


I6K...$149.95 ша 


| while pchar«»'i' do 
32K...$199.95 E 
NEM (LTAT | nehar «not [1]; 
'a' :nlotline(l,xpoB-xsten, ypos-yvaten) ; 
'7':plotline(2,xpog-xd35tep,ypos-v3isten); 
hee "L’rnlotline(2 «poats ston,vpos*y sten): 
ВЕ "kK :olotline(2,xeoat+ystep,ypos-xstep}) ; 


cage nchar of 
ABK $249. 05 'd':nlotline(l,xpostxsten,ypos*vsten); 
ә е а 
64K ыы .5299. 05 '8':plotlinni2,xpo&B-ystuan,vpoStxstep); 
'9':plotline!2,xpoa8*x25Een,ypos*y25ten); 
| | | | | В ‘a'r plotline {2, xpos-xAsten,ypos-yzaten) у 
TTE X^ 'u':plotlinc(2Z,xpoB-XHftep,vpos-ystep)]; 


!w':nlotlineíl,xpos&-vsban,ypos*xsten): 
im. 'o' :plotline!í2,xpo&st*xsten,vpos*ystep): 
'x':iplotlineI1,xposat-vaten,ypos-xstep): 


eel 


теү Жақ 3 = tI" arrow} 
3 mind гир Ру ' I! ebeqin 
p" ^ ч ы vxpos:-rkpos- [height 2} *sin (theta) = 
&*x&tenr 
New JAWS-IB rypos:zrvpons* (heighr/2] *cos (theta) - 
The Ultrabyte Memory Board h*vsten; 
Сие to the remendous success of our [AWS L we end: 
! 2! :beain 


were able to make a special purchase of first-quality 
componenis at below-coal prices for JAWS.IB. And 

wo are sharing our cost saving with you. But don't te 
surprised if the next time you see this ad the prices 
have gone up siibetantially. Beller vel, order поме, 
and get the best memory on the markei at the bes! 
price on the market. 


ONE CHIP DOES IT ALI. 
IB is the Rolis-R of all the S100 dynamic 
rds. Its heart is Intel's single chip Б4К dynamic 
RAM controller. Eliminates high-current logkc ратів 
delay lines... massive heal sinks... unreliable 
trick circulis. JAWS-IB solves all these problems. 


LOOK WHAT JAWS-IB OFFERS YOU 
Hidden refresh . . . fast performance... low power 
consumption ... latched dala outputs .,. 200 NS 
4116 НАМ»... on-board crystal .. ВАМ Jumper 
seleciable on aK boundaries ... fully sockoled . 
salder mask an both sides of board . . . phaniom line 
‚ designed for 6060, 8085, and 280 hus signals . , 
works in Explorer, Sol, Horizon, as well as all other 
well-designed $100 computers. 


“ТІЛІ, 
EC eg 


Re etanu H ber Ll or a 
сөне, 


rXpos:-rxposB*(hseighk/2)*gin(theta)- 


Ыт Ее ыы 
rypos: “куроп height/2)*cosithetal- 
6*ystap: 
end; 
end: (*case*) 
і:тші%і; 
end; (*while*) 


plotline (1, crxpost+6é*xsten, rypos+h*ystap): 
end; (*plotchar*) 


begin(*plotstrina*) 


theta:2 (theta/ 360) *2*pi; 
Btep:ehalght/7; 
xStep:=step*cos (theta); 
ystep:wstep*ain(theta); 
x2step:ssqrt (2) *atep*cos (theta^pi/4):; 
y23tep:»seret (2) *stap*sinithetaspi/ 4); 
xistep:esqrt[(2)*steo*cos (theka-pí /4]; 
y1step:-s]rt(2)*step*sin(theta-pi//4) ; 
n:zslenqth(line); 
nlotlineil,px,py): 
for 1:91 to n dn 

Plotchar (line[j1); 


a [a й 
и Сауна? 11% A Credit Card Buyers Сны Гецанчдігш end; (*plotstring *} 


"ТО ORDER CALL TOLL FREE 800-243-7428} 


From (олпат. ғал Or Fac Азиз 


procedure plotaymbol; 


(203) 354-9775 VAI 
«Please send the items checked belaw: te rypoa:real; 
[| 
п JAWS-IB kit: . 
811 16K .шалананыз л.) HTK Kee . $143,395" = Sar qoe iun ta 
ar] x Mug QN. MR NUMAE ЕКІСІ "ро :=уров; 
sC) 48К. ЗОИР ИИ $740.95" 1 case зум of 
a аена. TE" S gs 6 1:Һедіп (‘triancla*) 

Asse bi 1 ‘wired : з plotline (2,xpos,ypostheight/2); 
pass € plena ae plotline(2,xpos-heiqght/Z7,vpos-heiqht!; 
Meme a esenve suum £730 05" * Plotline (2, xpostheight, vno]; 

3.) 48K ж plotline(2,xpos-heinht/7,vpos*height!): - 
иг) 64К LEARN а enne es 0359,95" Б plotline(1,rxnos,rypos): 


is EXPANSION KIT, 16K RAM Module. lu expand? 
E | AWS5-1B іп 16K €; up 0 64K. $59.95 
ЖА pias plus $2 рик ond шалее (3400 Cerak) a 
т Cinnertieat ап н siha wa. 


Total enclosed $ 
KI Personal гана: 
VISA 


С Maney Order or Coshler's Check 
I Maser Card [Bank No b 


Е 
e ^c. №. | | Date 


[54 NETRONICS R&D Lid. 


333 Litchfield Road, New Milford, СТ 06778. 


228 (October 1901 © BYTE Publicatinen inc 


end: 
2:begin (* X *) 


plotline(1,xpos-height/2,vyposg*helnght/2); 


plotline (2, xpostheiaht ,"pos-heidght); 
nlotlíineil,xpos-heiqht,ypos); 
plotline (2,xpoatheiqht, yposthaiqht) ; 
Plotlino{1,rxpos,ryposi iż 
end; 
3:begin (*n&quare*) 
plotline[2,xpos,ypostheight/2): 
plotlinel2,xpos-heiqhE/2,ypos&)r 
plotline(2,xnpos,ypos-heiqnt]: 
piotline(2,xnostheight,vmpos]: 
plotline(2,xpos,yposS«helghti 
plotline(2,xpos-height/2,ypos):; 
plotiine(l,rxpos, туров! ; 
and: 
кезік [+ + *) 


Listing 1 continued on page 230 


THE FORTH SOURCE™ 


specializing inthe FORTH Language. 


MANUALS 6 GUIDES 


Uupgagaapnoaaupauiumr 


"Starting FORTH" by Brodie. Prentica-Hall, Bast User's manual available (soft cover) 
"Staring FORTH" (hard cover) 

"Using FORTH" by FORTH, Inc. Guide lo FORTH concepis 

нА FORTH Primer” by Stevens In-depth self-study manual. 

“Systema Guide to fig-FORTH" by Ting. Excellent guide to innar mechanisms. 
“PDP-11 FORTH User's Gulde" by James. Use with PDP-11 Source. 

“Caltech FORTH Manual" by Ewing. Overview and structure. 

“FORTH-79", Latesi fig-FORTH slandard. 

“FOATH-79 Standard Conversion” by Я. С. Smith, Screens, DOES>. error conditions. 
"Tiny PAS CAL infig-FORTH" by Zimmer. 

"Threaded Interpretive Languages" by Loeliger, Byte Books. FORTH adapted lor 280, 
“Invitation to FORTH” by Katzan, Petrocelli Books, Limiled introduction. 
"Proceadings, 1950 FORML Conference.” Technical papers. 

"Proceedings, 1981 Rochester University FORTH Conference." Technical papers. 
"METAFORTH" by Cassady, Cross-comopiling, 8080 source code. 


INSTALLATION DOCUMENTS 


0 


Installation Manual for fig- FORTH, contains FORTH modal, giossary, memory map and instructions. 
Source Listings of fig-FORTH, for specific CPU's and computers. The above installation Manual is required 
tor Implementation. Price per each 


П 1802 D 6502 С] 6800 О 6809 
О 8080 О 8086/8088 С 9900 С] APPLE 11“ 
ГІ PACE С AlphaMicro О PDP-11/LSI-11 О NOVA" 


DISKS WITH DOCUMENTATION 


fig-FORTH Model and Source 


with Printed Installation Manual and Source Listing. 


О HB8/289 (514) APPLE и“ (514") C) NOVA‘ (6") О 80807260" (8') 


Enhanced FORTH Systems with manuals. 


020000093 


APPLE 1171+* by MicroMotion. fig-FORTH, FORTH-79 standard. editor, assembler, 187 pg. manual [1-5'4"j 

APPLE ll" by A. Kunlza. fig-FORTH, editor, assambter, source listing and screens. (2-5'A") 

H89/285 by G. Haydon, fig-FORTH, stand alone, source listing, editor, assembler, screens and tutorial on disk [3-5'A"] 

Н89/289 by G. Haydon, fig-FORTH, under СРАМ", source listing, editor, assembler, screens and tutorial on disk (3-5'4"] 
TRS-BO/I" by Naulilus Sys. fig-FORTH, editor and assembler (1-5%) 

TAS-80/1 oc Ili" by Miller Microcomputer Services. MMSFORTH, editor, assembler interprater/compiler, virtual memory. (1-67) 
NOVA’ by Ting. fig-FORTH, editor, assembler, source listing and screens. (1-8) 

BSCS by Talbot Microsystems. (ig-FORTH, interpreter/compiler, editor, assembler, disk МО. (FLEX* 5% or В”) 

BBOO by Talbot Microsystems. fig- FORTH, inter preter/compiler, edilor, assembler, disk МО. (FLEX* 5% or 8) 


Specia! Function FORTH Systems with manuals 


ponam ПП 


ORDERS ONLY [415] 961-4103 


FO BOX 4656 


Crass Compilers by Nautilus Syslems, Allows extending, modifying, compiling to dilferent targel processors, genarates ROMable 
code and farward referencing. Price par each 
С; СРАМ“ [] H88 О TRS-&0/1" [J Northstar 


6809 Target Compiler by Talbol Microsystems. 

E809 Enhancad System Plus by Talbot Microsystems. 2nd screen edilor, macroassembler, tulorial on disk, goodies disk of 
debugging and documentation tools and utilities. 

2-80” Program Development by Laboralory Microsystems with fuil software floating point arithmetic. 

Z-80* Cross Compiler (Nautilus) by Laboratory Microsystems. 

2-80" for AMO9511 Arithmetic Processor by Laboratory Microsystems. 

"Going FORTH" by Creature Soflware. А CAI FORTH tutorial, IBM format, no manual (1-8) 

HP-85 by H-P. lig-F OATH, editor and assembler (1-5'4") 


DEALER & AUTHOR INQUIRIES INVITED 


Ordering Informallan: Crack, Money Oscar (payable іс MCRINTAIN VIEW PRESSI VISA of MasierCand accepted No COD's or unpa PO's. C өнікті residents ініні B's 
salestax Shipping costs іп US Included an price. Foreign orders, pay i US ішін on US bank, meludie tor handling and shipping by Alr: $8.00 tor each нала under $26.00, 
510 QU or each item Ние $25.00 amd $99.00, and $20.00 for euch item сленг $100.00. Милийире order $10.00. Al prices and products вооон) іс change оғ шта wal 
whoa etie Ginga system gnd/or singe user dicono poemen? required on some producia. “REGISTERED TRADEMARKS 


MOUNTAIN VIEW PRESS 


MOUNTAIN VIEW, CA 94040 


(415) 961-4103 


Circle 251 on Inquiry сага. 


PRICE 
$ 16.00 


20.00 
29.00 
25.00 
25.00 
2000 
12.00 
15.00 
10.00 
10.00 
20.00 
18.50 
25.00 
25.00 
30.00 


15.00 


15.00 


$ 65.00 


90.00 
90.00 
250.00 
175.00 
90.00 
130.00 
80.00 
100.00 
100.00 


200.00 
350.00 
250.00 


150.00 
200.00 
150.00 
65.00 
65.00 


NEW!!! THE ж 


ELECTRIC MOUTH 


for $100, Ell II, Apple, TRS-BO Level П“ 


From $99.95 xit 


Now — teach your computer to 
talk, dramatically increasing 
the interaction between you 
and your machine. 


That's right: the ELECTRIC MOUTH actually leta 
your computor talk! Installed and on-line in ibe 
minutes, it s ready for spoken-language use in о Лес, 
business. industrial and commercial applicatlons. 
in games, зрела) projects, ҚАП, education, secu- 
rity devices — there's no end to the ELECTRIC 
MOUTH s usefulness. Look at these features: 
Ф и ааа with 143 words/letters/ phonemes! 
eripe capable of producing hurdreda of winds 
a rases. 
* Ex ble on-board up to thousands of vends 
an расова {just add additiunal speech ROMs us. 


бог тен. which pig dirty піс S100, Apple. 
@ Four models, whi rectly «vio 5100, 
ЕН И and TRS-80 Level Il стает, 


e Get И to talk. һу using ether Basic or machlna 
age (very т: io use. complete insiructiuns 

with examples included} 
* Uses Nationa) Semiconductor's ^"Digitalker" 


system. 
+ incbudes on-board audio amplifier and ) 
with н for exlernol speaker and 
ser. 


ger en р ааст оре iae 
gramming: ify existi 
games 10 аі du pend істес n of маш, 
würings. піс. 
è Installs in just пип 
Principle of Operation: The ELECTRIC MOUTH 
siores words in their digital equivalents in ROMs. 
| When words. and phonemes sre desired. 
they аге n od called for 5 your р and then 
synihesized into speech. Е C MOUTH 
system requires none of your valuable memory | 
space exorpl for a few addresses |f used in memory 
mapped mode. In most cases, сайра poris (user 


seleciahle) чу 
Motertal Inchoded 

== кшш ш dota: «тіл БАША om п 
has EER concn dmm Ш ш шетін н 
[a ру ФЕ api Г [1 RA п к 
fat ity © comi eia Ма n oper {| ы 
ber forty erate: ies Ый аш! күркені " 
pia мёр fet Фоу іне атт "M. y 
orven мкл Бина ukaa іні енг рәме AAA В ә 
сым ws жы sree айт Май [ишы | тір 

із чач Hien эйлкя arum iyor phn Be | 
н ш Miwa sive aeuo Gk peice [I в 
fewer lead ces a = мша uy " 
| бәз я» ach má» oh у и 
| кызл м Oa hah шы ме bin p 
Tinm a pral БҮ” т-а n кіні 4 
пілте dares; SR теді а г 
zy di degre wa амыг (ұм h 4 
м ‘ ond "Тһе Electric Mouth” am тиити 
Neironics AGD Lid "Apple" can Таны APR 


ва 
cen aml “TRS-80 Level П i a rog. trodamork of Tandy 
Continental USA, Credit Cord Buyers Quiside Compeciicui 


CALL TOLL FREE 600-243-7426 


a 
a 
а 79 Order From Cannerticot (c For Technical Assistance, Etc. 
й 
a 


Call (203) 354-0375 
:NETRONICS R&D LTD. пері нс 


= 333 Litchfield Road, New Milford, CT 06778 
в Pease send the items checked below: 


н 
dum Electric Mon" КИ ,............. 98.9 


5 
EN if “Electric Mouth" kil ..........,... $88.95 
e "Electric Mouth" kit............. 610.05 

5 


а Add £20.00 йм wirexl & чач units. АЙ plus FLOC powiage & in- 
5 gufahrz. Conn ves. mid wales kax, й қ 


* Total Enclased $ 
a! | Personal Check (2 Cashier's Check Money Order 
21.1 Vise C] Mester Charge Bunk Nc. у 
йы . | ——c қық —- 
Явные д 0-2 Exp. Gale 


и 
= 
ш 
3 
m 
] 


а У — 
т Мініс 


—_— — лме r = 
ж ИУ УИ ИТТ 
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Listing 1 continued: 


plotline(Z2,xpoa-heiqht/2,vpos): 
plotlinei(?,xpos-height,ypos];: 
plotline(2,xpos*height/2,ypaüB): 
plotlins(2,xpoós,Yposheight/2]; 
plotlina(2,xpos,vpos-height): 
plotlina(2,rxpes,rvpoa)]: 

endz 

5:һесіпн (*vertical line*) 

plotlins(2,xpo5,ypos*héelaht/2); 
plotline(2,xpo&,ypos-height); 
plotline(?,rxpeos,rypas!: 

end: 

end; (*caae*) 


end: (*plotsymbol*) 


nrocedure pliotwhere: 
tegin 


рх:=хров; 
py :7ypos: 


end: 


procodura plotarrav; 
var 


pon, t:integer; 


bedi 


n 
if nopointa»250 then 


bagin 
write (clear); 


gotoxy((scraonwidth-42) div 2,acraenheight div 2}; 
writeln('Plotarray: Plot attempted with >250 points'); 
gotaxy((screenwidth-17) div 2,8creenheight-1); 


write (‘Please type Ireti"); 
readinr 
write (clear); 
exit{plotarrav): 

end; 


if (py*yioer2»7.0) or (px*xlen»lü] then 


begin 
write fclear): 


gotoxyt(screenwidth-50) div 2,screanheiqht div 2-11; 
writein(‘Tlotarrayv: Plot attempted off paqe {', 


px*xlon:6:2,' , * , py *y1len:6:2," 1*9 1 


qotoxv((screenwidth-17) div 2,s5cregmnheight-1): 


write('Please type [ret]"'!: 
readin; 
writei(clear): 
exit(plotarray): 
end; 

xlen:2í(xmax-xmin)/xlen; 

ylen:miymax-ymin)/ylen; 

if freq<0 then pen:=1 

else pen:=2; 

freq:-abs (freq); 


plotline(l,(i(x[1]-xmin) /xlen]*px, [iy [1]-ymin] /ylan) еру); 


if freq»0 then plotbymboliüsym,height];:; 


for i:2 to nopoints do 
begin 


plotline (pen, ((x[i]-xmin)/xlan!)*px, 


( (y li] -ymin) /ylen)*pyl: 
if (freq»0) then 


if ((i*1) mod Егеч=0} then plotsymbolisym,height): 


end; 


end; ^*plotarray*) 


procedure plotaxis; 
var 


templ,side:inteqer; 
print:boolean; 
amnount:atrinq; 


thetal,temp,rxpos,frypos,len,per,step:real; 


procedure divateps (thetarreal); 


begin 
thata:=thatatpi/2: 


plotline (2,xpos+6.034cos (theta) ,ypos+0.03*sinitheta) ); 
plotline {2,xpos-0.06*cos (thata) ,ypos-0,06*sin(theta}}; 
Plotline (2,.xpos+0,413*cos (theta) ‚уров+й. 03*3in (thaEal }; 


end; 


begin(*plotaxis*) 


if ties) then 


nide:-—]; 
end 
alac 
fide: 1; 
thetal :=thata; 
theta: [2*pi/3i60)*thet i; 


Listing 1 continued on page 232 


14 you've ever missed a deadline, 
forgotten an appointment, waited on late 
deliveries or lost track of projects, put 
ANGEL to work for you. 

ANGEL is the new software program 
for microcomputers that helps organize 
and manage your business flow. It's 
strictly business. 


FAST AND EASY 

With a series of simple one-line entries, 
ANGEL can schedule every phase of your 
projects and appointments, however 
simple or complex. Then, each day, ANGEL 
will give you a run-down of every action 
that needs to be taken to complete all your 
work on time, whether it's due tomorrow or 
ten years from now. 

ANGEL's large capacity allows you to 
log and track up to 2,000 individual 
projects al once. With ANGEL's help, you 
can eliminate reams of files and hours 
upon hours oí costly business delays and 
missed deadlines. 


SPEAKS SIMPLE ENGLISH 

ANGEL speaks plain English. No 
computer language to memorize, no codes 
to decipher. Sit down and talk to it, face- 
to- face. Ii ANGEL doesn't understand, it will 
respond in plain English. If you make 
a program error, ANGEL tells you how to 
cottect your mistake through the use of 
a built-in video manual. ANGEL is so easy 
to use, you can turn it on and enter 30 items 
in less than five minutes. 


WORKS FOR ANY BUSINESS 
You can custom-program ANGEL for 
any business operation — from oil 


exploration to insurance, home 
construction to retail sales. 

With a memory capacity that's limited 
only by the capacity of your disk storage, 
ANGEL tracks multiple projects for busy 
executives. The disk comes with an 
easy-to-understand printed manual, to 
back up the built-in set of instructions 
of the program itself. 

(п addition, a data-proof safeguard 
system will not let you accidentally 
erase entries, and a special password 
code of your choice allows you to keep 
confidential files. 

Put ANGEL to work for you today. 
You'll never lose track of your work 
flow again. 

ANGEL is recommended for use with 
any disk-based system that has 48k 
memory or more. It will operate with 
any CP/M*-based system and the 
TRS 80** (Model I, 11 or ili). The 


program comes on standard 5Và-or 
8-inch disk, with storage sleeve. 
Now only $295 

ANGEL is A PN only through Time 
Management Software. It is not sold 
through any outlets at any price. Order the 
complete program for better business by 
calling one of our toll-free numbers or by 
returning the order blank below. 


Call now toll-free to order (Ask for 
operator 602) 


1-800-824-7888 (nationwide, 
except California, Alaska and Hawaii) 
1-800-852-7777 (in California) 
1-800-824-7919 (in Alaska and 


Hawaii) 


Үсе...! need ANGEL to work for me, to organize my business with ultimate ease 


and efficiency. 
NAME 
ADDRESS 


1 have enclosed 5295 to avold delays, shipping and handling charges. 


С] Check D Money Order 


С C.O.D. (f delivery address is difíerent than above, please specify) 


Please specify one: D 5Veinch disk 


ү! 


D &inch disk 
Please specify one: ГІ CP/M* Operating System O TRSDOS** Operating System 


Price includes tax, handling and shipping (except C.O.D. orders) ОА 


TUTTI 


от [МЕ а 
MANAGEMENT 
| SOFTWARE" 


123 E. Broadway 
F.O. Box 727 
Қ ам Oklahoma 74023 


Registered trademark of Digital Research, inc. 
T и а" trademark of Tandy Com. 


Снов 340 on inquiry card. 


Clecla 236 on Inquiry card. 


MICROSETTE 
CASSETTES 


AM. " | 
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C-10 C-20 
COMPUTER CASSETTES 
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C-60 C-90 
AUDIO CASSETTES 


Our computer cassettes provide 
more users with more reliable data 
time after time. Our new audio cas- 
settes are perfect for highest qual- 
ity stereo recording. Credit card 
buyers may phone (415) 968-1604. 


LOOK AT OUR PRICES 
includes boxes and shipping 


$7750 


UPS shipment In Cont. USA incl. 
We can not ship to РО. Boxes 


Check or money order enclosed О) 
Charge to: Visa ПІ Master Card Г] 
Account No. 


Expiration Date 


| SIGNATURE 


MICROSETTE CO. 
475 Ellis Street 
Mt. View, CA 94043 
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Listing 1 continued: 


if (pxt*leng*coa(theta)»10) or ipy*lenqg*sin(theta)»7) then 
heqin 
writeln ('Plotaxist plot attempted off paqe 1", 
px*lenq*cos(theta),',',py*leng*sin(theta),'1']; 
write('Plrase typo [ret]'): 
геа пт: 
exit (plotaxia); 
end; 
if leng<0 then 
begin 
print:zfalse; 
leng:*-leng: 
end 
else 
print:*true; 
len:=leng; 
plotline {1,px,py): 
per : = (leng-0.01) / (max-min): 
while leng»0 do 
begín 
if leng»tic*per then step:=tic*per 
alse step:=leng; 
divsteps (theta); 
if print then 
begin 
rupos := xpos; 
гуроӛ:түуроЯ; 
templ:strunc (min*100); 
str (templ,amount); 
insert{'.*, amount, length (amount) -1); 
temp :slength (amount) /21 
plotline(1,xpos-[0.086*tamp*cos (theta) - 
Bide*(0,14*(aide-1)*0,05) *sin(theta)], 
ypos- (0.086*temmp*sin(theta) *zide*(0.14(&ida-1]*0,05) 
*cos (theta) )):; 
plotstring (xpos,ypos,0.1,thetal,amount); 
Plotline({1,rxpos , Typos); 
end; (*if*) 
plotiline(2,xpos*step*cos (theta) ,ypos*atep*ain(theta)): 
leng:-leng-step:; 
min:-min4tic; 
endi (*while*) 
if print then 


begin 
plotlire(l, 
xpos- (len/2*cos (Eheta)*0. 108 *round (Langth (name) /2) 
*cos (Ehetaà) sida*t(0.35*(side-1)*0.075) *sin(theta)), 
ypos- (len/2*sin (theta) +0,108*reund [length (name) /2) 
tsin (theta) tside* (0.354 {(sida-1)*0.075} соз (theta) ) ) : 
ырк кри рев ia амын дынан т 
arn; 
and; (*plotaxis*) 
end, (*unit*) 


Listing 2: A demonstration Pascal program that uses the "plotter" unit. The plot drawn 
by this program is shown in figure 3. 


Program plotter demo; 
uses plotter; 


const 
pi=3.14159; 


var 
index:integer;: 
xpoints sinypoints ,cosypoints: coord; 
“loc, yloc,angle:real;: 


begin 
(*this segment initializes tha arrays*) 


for index:=1 to 250 do 
begin 
angle:-(índex-1)/249*2*pi; 
xpointa [index] :=index-1; 
ainypoints [index) :#sin (angle); 
cosypoints [index] :=cos {angle}; 
end; 


(*this seqment does the plotting*) 


plotline(0,0,0):; 
plotstring(3,8.75,0,126,0,'this is a demonstration of the plotter unit'): 


plotaxis(0.,5,0.5,9,5,0,0,36,6, "angle (in degreas) *10[-1]")1 
Listing 2 continued on page 238 


SOFTWARE 
GURU. 


2014 PRINT "DIVIDE 
015 PRINT 
[016 PRINT *INPUT || 


INT *nIUIIE 
1 [INT | 

aul “INPUT. nn 
un Y 
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Beyond Games: 
Systems Software for Your 


Personal Computer 


You've been looking for a software 
source to help with your program- 
ming. This month BYTE 
BOOKS features four edi- "a 
tions for your thought- | T 
ful consideration. A 
programming guide- 
book on the 6502, 
compact threaded lan- 
guages for the 280, 
and two volumes on 
scientific subroutines. ' 
Enough to challenge any 
hobbyist or scientist. 
These books won't turn you 
into a Software Guru — but they will 
help you think like one! 


EVIE 
E 1145 


DIGITAL HARMONY 


by John Whiiney 


А new synthesis of 
sight and sound 


Digital Harmony loys the 
Foundation for the whole new 
Бекі of audic-visual art made 
ровзне by microcomputers. 
Jonn Whitney, a pioneer of the 
special affects 1 
used in STAR WARS and 200T 
A SPACE ODYSSEY, axploins Ihe 
specia union of computer 
graphacs and music. His 
computer-generaled visual 
art graphically depicts the 
tows of harmonic motion 
common ta oll music 

Сис Harmony inciuctes o 
complete description of 
Whilniey's computer, periph- 
ena, and tim techniques, 
Colorful Bustrations are in- 
chided, os wel as the program 
listings that generated Them. 
The descriptions are sufficient 
for anyone to begin to explore 
this new temitory Os а com- 
poser ond computer experi- 
menter - tronsf the smoll 
compuler into an Кеси instru- 
ment for creating compositions 
in aurca end visual art. 

John Whitney is on the 
Faculty in the Department 
of An al Ihe University of 
California. Los Angeles. 


ISBN О-07-070015-Х 
240 poges 


$21.95 


hardcover 
over 5O color 
pholograpens 


А Co alo 


i. 


jue of 
Calligraphic 
Cartwheels 

by Scot Kim 


Foraword by Douglas Holstader 
Backword by Jef Raskin 


Surprising symmetries in 
design and lefterforms 


Iksion ë colgrophy .. 
visui magic - Scott Күт new 
book, inversions. delights Ihe 
ауа and enchants the rend. 
Fics wiih intriguing designs, 
words Ihat read Iba same right- 
sige up ond upside down, 
words within words, Gnd un- 
expected symmetries, those 
compotion create о frash 
way to look at the alphabet 
The text includes the visual 
principles of symmetry. КҮНӘНІ. 
and problem sahing Ihat are 
bosc to these images. The 
author obo draws ротой fo 
reloted exercises in perception 
in such diverse areas os orl. 
Music, word play, and mathe- 
matics. Scot! Kim's orginal 
inversion designs firs! appeored 
in Omni maganne, mapping 
an ovenwhelming reader га- 
sponse, An wresistable chal- 
lenge. invertiole writing oppeas 
to everyone who loves beauty 
in mothematics and design. 
Scolt Kim is a doctorcl student 
in Computer Science at Ston- 
ford University and 5 à conceri 
poret ond composer 


ISBN О-О?-034545-5 


128 pages 

sottcover 

over $O ilhustrations 
ovalloble summer 1981 


$8.95 
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AVAILABLE FALL 1981. 
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BRAINS, 
BEHAVIOR, 
AND ROBOTICS 


by dames 5, Albus 


Robotics design 
and applications 


This coómputer-ornented guide 
explores how Ihe brain functions 
pricey o5 © computer device 


3905305 behavior оба product 
of Пее hierarctuas of 


„ bahavior-generating modules 
* $ontony-Drocessing modules 
А section on artificia mntak- 
gence hes ths hierarchical 
rode to vito! compules 
scence techniques such os 
Planning. problem-solving. 
machine vision natural 
lnguage understanding and 
k^Óowledge representation. А 
ng section on robotics 

discusses the design consid- 
erations in constructing a robot 
control system fashioned ater 
this mode of the brain, and 
explores the current and 
potential use of горо» in 
Our environment. 

Dr. Jomes 5. Albus is Project 
Monager with the National 
Bureou of Standards. 


БЕМ O-0O7-000975-9 
5 

hardeovér 

180 illustrations 


$16.95 


THE BRAINS OF 


` MEN AND MACHINES 


by Ernast W. Kent 


Hurnan models for 
computer design 


When the “froin of Men and 
Machines" senes of arlicias 

fest apoeared in BYTE 
magazine, Ihe response was 
immediate and апі. 
Now Ernest W. Kent hos expand- 
ed his ideas about fhe bram 
into à ful-iongth book. Аз 
researchers began to unravel 
the mysteries of the train's 
chemical electrical, and 
synaptic: circuitry, rede findings 
are becoming immediately 
opolicable fo advances in 
robotic behav and computer 
design. The Brains of Men and 


' Machines “dissects” Ihe brain 


to provide new insighls Into 
computer design and artificia! 
inteligence, 

It is one of the rare books that 
transcends disciplinary bound- 
aries. in й the ever-increasing 
relgtionship between mon and 
machine is freshly exarnined - 
a relationship, Professor Kent 
concludes, that is today being 
reexamined in the fight of 
man's own neurolog icol 

"image. 

Dr. Ernest W. Kent is о 
Professor of Physiological 
Psychology and Psyche- 
pharmacology at the University 
of Illinois at Ihe Chicago 
Сис Campus. 


ISBN 0-07-034123-0 


$15.95 


hardcover 
illustrated 


The BYTE BOOK СОоНестоп.................. 
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BASIC 

SCIENTIFIC Ee us. 
SUBROUTINES, 

VOLUMES 

1 AND 2 


by Fred Ruckdesche! —————__ 


Valuabie programs for 
professional and hobbyist 


Designed for the engineer, scientist, 
expenmenter, and student, ths series pre- 
sanis б complete scientific subroutine 
pockoge In BASIC. 

* Volume 1 covers plothng. complex vari 
goles, vector and matrix operation, 
FORGO namber generation, and senes 
Opproximaoltions, 

* Үсіуте 2 Continues with leqst-squargs 


optimization roots of functions, inter- 
polation, differentiation. Integration, and 
dita filtering. 


These volumes feglure routines written In both 


stoncerd Micrasolt and Noth Stor ВАЗКС. 
аага oppandices, ond subrouline 
CFOSs-Tafaranes 

Dr. Fred Ruckdeschel s a Pnacipol 
Scientist with Dynacomp, Inc. 


VOLUME 1 VOLUME 2 

ISBN O-O7-O54201-5 ISBN 0-07-054202-3 
336 pages 384 pages hardcover 
hardcover illustroted 

illustrated available Fall 1981 


Pascal THE BYTE 
BOOK 
и OF 


бире W. Liffick, Editor 
A powerful, structured language 


Based оп articles. languoge forums. and 
lelters from BYTE moagazing, Ihs work Is a 
valuable softwarea resource Pascal core 
tinueas fo be popular as а Structured pro- 
gramming tonguage Whitten l'or both 
potential ond established users, thes Боск 
Introduces the Pascal language and 
examines its merits and possible imple- 
menlatons. Featured ore two versions ol a 
Росс compie, one written in BASIC and 


tha other in BOBO ossembiy language, 
opcode inlerpreter written in both Pascal 
ond 8080 assembly lang ‚ а chass- 


қ uoge 
playing program ond an APL interpreter. 


ISBN О-О7-037823-1 


334 poges 
hardcover 


$25.00 


THREADED 
INTERPRETIVE 
LANGUAGES 


How to implement 
FORTH on your Z8O 


Threaded languages (such as FORTH) are 
compact. giving the speed of assembty 
language with Ihe programming ease of 
BASIC They combne features found in no 
сег programming kanguoages. This book 
develops on nteraciive, extensible 
language with specific routines for the Zilog 
280 microprocessor With the core inter- 
preter, assembler. and Goto type defining 
words covered in the text t 5 possible ta 
design and implement programs for сетке 
опту appiicabiion ond egquivoleent routines 
lex Әйелі processors 

Ron Loaiger s a Senor Anolyst with 
inbes. Inc 


DN Q-O 7-O38360-X 


Qas 
Ha ver 
Шеттік? 


$18.95 


BEGINNER'S 
GUIDE FOR 
THE UCSD 
PASCAL 
SYSTEM 


by Kenneth L Bowles 


The most popular Pascal 
version explained by its creator 


Written by the originator of UCSD Pascal 
System, this informative book is an orienta- 
ton guide fo the UCSD Pascal System For 
he novice, this ook steps through Ihe 
System, bringing the user to o sophisticated 
level of expertise, Once famdáar with the 
Syshern. the regder will nd the guide an 
movable reterence too for creating 
advanced appicahbons. The packoge offers 
programs which may be tun withoul 
alteration on: 
+ DEC РОР-П or General Automation 
rrirvconmputers 
* Western Digia Mic 
* BOBO, 8085, 780. 6502. 5800. 9900 or 
АМ.ЮО based macrocomputers (nclud- 
Ing the popular Apple В ond Radio Shack 
TRS-BO microcomputers) 
Dx. &enoeth L Bowies is Drectlor of Ine 
Institute for Information Systems, University 
ot Colfomio, San Diego. 


ISBN O-07-OO6745-7 
204 popes 
softcover 


$11.95 


BEP AEF PRUTAS 4 
arrana: aT 
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YOU JUST dp d 
BOUGHT atem 

A PERSONAL "s 
WHAT? PII TEM Mg 
by Thomas Dwyer ond Margot Cntehfield 

А Structured Approach to 

Creative Programming 


Intended for both the novice programmer 
and Ihe experienced computer enthumast, 
Ірі book pesants рассо ideas (ог 
personal compuler use af home or al work 

115 approach 6 especwy sutabie for 
educational purposes Wnlten by the 
leading contnbultoms of computer educo- 
lon materal the book is an entartamg 
ond resourceful toa There are over ё 
reody-Ioc-use programs written i Microsoft 
ond Level E BASIC for tne TRS-BO in the areas 
Of educational games, financial record 
keeping, Dusness transactions. disk 
based fies, and word pocesung. 

[ж Thanas Dwyer 5 с Professor of 
Compuler Science at the Unwoeraty ol 
Pitlsburgh 

Margot Citchheld 15 а doctoral student 
In Foundations in Education at the Univer 
sity c Pültsburgh 


IS8N O-O7-O18492-5 
343 


$11.95 


saltcover 
7B ilhusirations 


BEYOND GAMES: 
SYSTEM 
SOFTWARE 
FOR YOUR 
6502 
PERSONAL 
COMPUTER 


by Kenneth Sider 


Creating ты te tor the Apple, 
Atari, Challenger and 
PET computers 


Al last, a complete progromrnanvo gudea- 
book for gwnes СИ personal computers 
utiknng the 6502 microprocessor А setf- 
contained course in structures programming 
and top-down безд, this book presents 
a powerful sat of fools for Guiding on 
extended monilo, dsassembier, hexadec- 
ir clump routine. and text editor programs 
Programs are thoroughly explained, with 
clear instructions (or modihicotions. 

Kannelh Sker is а Systems Programmer 
for AR Loboratories, С and с Lecturer 
ol 


1584 О-О7-057860-5 
&40 


sohcover 
Hhustroted 


$14.95 


stimulating, provocative, problem-solving 


Circle 52 on Inquiry card. 


BYTE Cetober 1081. 235 


CIARCIA'S 
CIRCUIT 
CELLAR 


by Steve Ciarcia 


Practical uses for home computers 


Imaginative and practical, Clarcia s Circuit 
Caa detak а variety of microcomputer 
projects, A collection of the best orticles 
from the popular series in BYTE magazine. 
Ihis volume includes 

* D/A conversion 

* Programming EPROMS 

« AC remote-controlied appliances 

* digitized speech 

* touch inpul video display 

Completo instructions are given on how to 
construct each project. With amusing 
anecdotes and an easy-going style. 
СКС presents his material in such О 
mone that even о neophyte need not Бе 
afraid of it. 


габ 0-O7-O10960-5 


29 pagas 
softcaver 


CO photographs and diagrams 


$8.00 


CIARCIA'S 
CIRCUIT 
CELLAR, L 
VOLUME Il £ 


by Steve Clarcio 


More practical uses for 
home computers 


Composed of popular articles from BYTE 

magazine. this volume tells how micro- 

computers can be uniquely interfaced tà 

cur environment. Projects include 

* buiding o computer сопігсдесі home- 
security system 

а computerizing appkences 

+ transmitting digital information over a 
beam ot Ж 

© buking fhe Intel 80865 microprocessor 
system design kit 

* Input-output expansion for the TRS-6O 


ISBN O-O7-O10963-X 
224 pages 


soficover 
photographs and diagrams 


$12.95 


order now 


MICRO- 
COMPUTER 
STRUCTURES 


by Henry D'Angelo 


Digital onc, 
Logic Design, and 
Computer Architecture 


Today. there is on increasing demand for 
computer users who are not ony well-versed 
in software, bul who can also maintain, 
modiy, ond design Thes own hardware 
бутт, 

This text introduces computer users with 
Ше e ғо background in digstal harcware 
іс the basic computer structures used in 
microcomputer design and microcomputer 
interlacing. Helpful examples and end-ot- 
chaple exercises further ilistrate the 
various concepts préeserded. ond à detad ed 
Dibliography provide; сдан! reading 
opporiunihas А а resource and textbook, 
I will сіздігі 
"Hegas Gnd systems сии 
" engineers and scientists 
а ma 
e students 
Detaled Inslructor's Manual also avoiobie. 


Dr Henry D'Angelo s Ihe Associate Dean 
ol Ihe College of Engingering and Professor 
of Monutoctunng Engneenng al Boston 
Unversity 


ISBN O-O7-O15294-2 Instructor's Monuol 
288 Bs БЕЧ O-O7-O15298.5 
hardcover soficover 

314 illustralions 


ovallable spring 1981 © 8. a $ 
$18.95 


BYTE Books’ reputation ls based 


BUILD 
YOUR OWN 
280 


COMPUTER | | ый < 
чен Чч Шым s — 


Every step spelled out for 
do-it-yourself buffs 


For the engineer, computer technician. 
student, and anyone interested м building 
a computer rather than buying one, trus 
practical guide shows how to БШ à wok- 
ing computer based on the Zilog 280 micro- 
processor. Each computer subsystem is fulty 
explained and supported by proven design 
and testing information. The description 
focuses on à basic singla-boord micro- 
computer contoining 

а вазу expansion fo include a video terminal 
«al K-byte operating system 

е serial ond parallel ports 

” hexadacinal display 

» gudio cassette mass storage 

Readers can modify the system to meel 
personal needs. 

Steve Clarcia is а Computer Consuitant. 
Electricol Engineer. ond outho of "Ask 
Byte" and "Ciorcia's Circuit Ceka” colum 
in BYTE magazine. 


ISBN O-07-O10962-1 
330 pages 


soficovey 
available summer 1981 


$15.95 


ЕШТЕ 


on providing Technicolhy E NI 
accurate, узел. and limaly . . 
information. Eslabished on the 70 Main Street 
some principle gr. BYTE 


magazine, BYTE Book's evolved 
in response to Ine rapidly ex- 
ponding audience of home 
and business eompuler users, 
Computer professionals and 
enthusiastic newcomers need 
lo keep росе with Ihis 
unabated стом. This salac- 
lion of BYTE books can 
expand your library e knowi- 
edge ond experlise. 


TO ORDER, CALL TOLL 
FREE 800-258-5420, OR 
FILL OUT YOUR CHOICES 
IN THIS COUPON and 
retum it with check, 
money order, or charge 
card number to: 


Nama 


City 


m am Жың o-- ee eee eee мық аны ee eo ee жә қоң 


Address 


Peterborough, New Hampshire O3458 


Эка. a IS 


а Check enclosed in the amount of 
manm + Bill Viso. Card Number 
Qi ^ 8! Mosier Charge. Card Number 
е Expiration Dote 


Include 75c рег book to cover postoge 
and hondling. 


TITLE PRICE QUANTITY AMOUN 


SHIPPING 
TOTAL 
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LOWEST PRICE - BEST 


NORTH STAR | InterSystems. 


North Star Horizon 2 | ITHACA INTERSYSTEMS 2A 
2-5% Disk Drives 

32K Double Den 
Factory assem. & tested 
Factory guaranteed 
List $3695 


ony 92697 


POWERFUL NORTH STAR BASIC FREE 
SUPERB FOR BUSINESS & SCIENCE 


280A CPU 4 MHz 
64K Dynamic RAM 
Front panel 
Е- —— V Il/O— with interrupts 
жүру Г — FDCII Disk Controller 
| 20 slot motharboard 


CALL FOR PRICE— 
TOO LOW TO ADVERTISE! 


FACTORY ASSEMBLED & TESTED LIST ONLY PASCAL/Z + THE FASTEST PASCAL $375 
HORIZON-2-54K-DOUBLE DEN $4195 $3062 2-8000 & CACHE BIOS—POWERFUL—PHONE 
HORIZON-2-32K-QUAD DENSITY $3995 $2916 8086 16 BIT CPU & SUPPORT CARD SEATTLE $695 
HORIZON-2-64K-QUAD $4495 $3281 CALIFORNIA COMPUTER 2210A ONLY $1795 
HORIZON RAM ASSM 16K =$279 32K = $479 | 
HORIZON RAM ASSM 48K = $679 64K = $079 MORROW 8" DISK 
HORIZON DISK DRIVE SALE | | 
DOUB DEN SAVE! $ 445 

NORTH STAR HARD DISK 18 Mb $5375 $3923 DISCUS 20 + CP/M" 600K ONLY $929 

| NORTH STAR TIME SHARING MULTI-USER CALL DISCUS 2 + 2 + CPIM" 1.2 MEGA B. $1240 


ADD DRIVES 2D —$650 2 + 2 = $975 
2D-DUAL + CP/M* ONLY $1540 


FREE MBASIC FROM MORROW!! 


SUPERBRAIN 


ZENITH 


MORROW HARD DISK 
26,000,000 BYTES!! 
| LIST $4995 ONLY $3919 
\ | ЕРІМ" IS INCLUDED! 


SAVE ON MEMORY AND PROGRAMS 


SUPERBRAIN QD 64K 7.99 48K 
List $1995 only $2995 List $2895 only $2299 


ERMINALS Z-19 $725 
INTERTUBE III only $725 


DYNABYTE COMPUTER—SAVE—PHONE 
EPSON MX-80—PHONE 
ANADEX 9501 $1349 
NEC PRINTER $2639 
Д TRACTOR, 


SYSTEMS MEMORY бак A & T 4mHz WORD ETAR 3316 
5000 
SYSTEM MEMORY БАХ BANE SELECT 
£740 EPECTRUM 5286 
COMPUPRO SAVE 
ITHACA MEMORY 16-6 HEK $845 E2-COGER Tramgistes English to BASIC 
SEATTLE MEMORY 0716 607 16K. S248 їз 
ЕСОЅОЕТ FULL 4CCOUMNTING PKG 
So KITS 2-80 CPU $211 2356 
VIDEO BRD VB) МВ: $412 BOX OF DISKETTES 520 
ANADEX PRINTER DP-B340-1 $1349 SECRETARY WORD PHOCERSDAn 
CAT NOVATION MODEM 3168 Тһе Bas! $558 
GOFAET NORTH STAR BASIC 
£COMORAM 2A ӨК AGSM $178 — OFF TIMETER—F AST STi | 
КЕБЕ 1-22 А Р01 TEBBIHC PROGRAMS Which Competes ara BESTT 
ONLY $10. EACH BROCHURE ЕНЕВ 


THIMBLE, MORTHWORD $329 МАП МАМ $246 North Stee Documentation retundable 
RIBBON | wrowan $411 wIHhZ $35 
DIP-81 $395 | raAnBELL COMPUTER-PHONE 
TEC LETTER QUAL $1599 AMERICAN SQUARE COMPUTERS BEATS ADV. PRICES 


square 


American Computers 


919-889-4577 KIVETT DR. JAMESTOWN N.C. 27282 919-883-1105 


* СРМ is ragisterad trademark of Digital Research, Inc. | 
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SAVE $$$ SAVE $$$ 


THS-80. 


MICROCOMPUTERS 


Um. AN 
— 
ТІТІГІІ 


ТН 5-80 Model il, 64K System 


ONLY $3325.» 


LLEI DE EI 


. а 
v 
“ 
> 
| + 
а 
ж 
A ot 
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[i 
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TRS-80 Modei Ill, 32K - 2 Drives 
ONLY $2095. 


Great Жылын» On All Other TRS-NO Model 
Mound Ш АШ Uns. Color Computers, 
Printers, Pocket Coanpaters, And All (hier 
bine Radio Shack * Merchandise. 


AI! Computers Are Brunt New, In лен 
баса) Carats, Xm Carry A 3 Мин Radio 
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Listing 2 continued: 


рістахін(0,5,0,5,5,75,90,-1,1,-0,5, 'magnitude'); 
plotarrayí250,-210,3,0,5,0,5,0,249,-1,1,0,07,9,5,5,75,xpoints,sinypoints!: 
plotarray (2350,10,2,0.5,0.5,0,249,~1,1,0.07,9.5,5.75,xpoints ,cosypoints) ; 


plotline (1,5.5,6,25) 7 
Plotsymbol (2,0.126); 
Plotwhere (xloc,yloac) т 


plotetring (xloct0.25,yloc-0.126/2,0.126,0,"= sine"); 


plotlineil,5,5,5.75)1: 
plotsymbol{2,0,1261; 
plotwhere (xloc,yloc]: 


plotstring (xloc+0,25,yloc-0,126/2,0.126,0,'= cosine'); 


end, 


Listing 3: The machine-language procedure "plotstep". This procedure, which is depen- 
dent on the hardware implementation given in the text, transmits pen-movement com- 
mands to the Hiplot plotter through its associated output port. 


„РАТУАТЕ PENPOS, 


STATUS 
FLOTCMD 


„ЕСП 07DH 
-EQU СИ 
ПРСМП .EQU 79H 
DNCHE -EDU ТАН 
UP -EQU ОРЕН 
DOWN «ЕЗІ OOH 
POP WL 
LO [(RETAODR),HL 
POP BC 
PLOTOUT TH A, (STATUS) 
AMD 1 


JP Z,PLOTOUT 


ы» C,BnMH 
CALL "IMER 
IP EXIT 
DEC RC 
LD A,B 
СР 90H 
ТР Z,TIMERI 
JP TIMER 
TIMERL LD A,C 
CP OOH 
JP Z,EXIT 
JP TIMER 
PENUP LD A, (PPENPOS! 
ЕР WP 
IP £,EXIT 
LD A,UP 
LO ({PENPOS) ,A 
LD B,n2H 
CALL TIMER 
IP EXIT 
РЕМОМ LD А, ГРЕНРОС} 
Cr Му 
TP Z EXIT 
LO A, WN 
LD [PEWPOS) A 
LG B,n2H 
CALL TIMER 
LA HL, tRETADDR) 
ІР [HL] 
‚ END 


TIMER 


EXIT 


l 
RETADDR 


: СЕТ RETURN ADDRESS 
:LOAD RETURN ADDRESS 
;GET CHARACTER 
:INPUT STATUS 

3МАЗК STATUS BIT 
;WAIT FOR READY 
{СЕТ PLOT CHARACTER 
;PLOT IT 

;PEN UP? 

;YES, TIME IT OUT 
:PEN DOWN? 

1ҮЕЗ, TIME IT OUT 
;GET PEN POSITION 


; RETURN 
:DECREMENT TIMER 
‘GET TIMER HIGH 
ZEROED OUT? 

YES, TIME FURTHER 
но, DO IT AGAIN 
;GET TIMER LOW 
sTIMED OUT? 

YES, RETURN 
;CONTINUE TIMING 
:СНЕСЕ PEN POSITION 
r UP? 

YES, RETURN 

‚БЕТ PENPOS UP 

j PENPOS UP 

“NO, TIME OUT 


"СНЕСЕ РЕМ POSITION 
: DN? 

: VES, RETURN 

БЕТ PENPOS DN 
;PENPOS DN 

НО, TIME OUT 


RET RETURN ADDRESS 
з RETURN 


Listing 4: The machine-language procedure "plotinit", This procedure initializes the 
serial output port at the beginning of a drawing session. It is dependent on the specific 
hardware used in the author's system, 


PROC PLOTINIT 
LD A,05H 

OUT (TSH) ,A 
LD А,019 

OUT {73H),A 
RET 

» END 


Е RETURN 


Introducing 


Ф А highly flexible, expandable design 
with separate modules for mainframe and 
mass storage, offering almost unlimited 

| options for system expansion and a 
choice of table-top or rack mount styling. 


$ A powerful 20 slot S-100 mainframe 
with Z-8000 CPU, advanced memory 
management providing up to 128K 
protected memory per user, up to 2% 
Megabytes of parity memory in 256K 
increments, serial and parallel I/O, 
and DMA hard disk controller with 

32 bit ECC. 


| * Coherent*—an advanced multi- 
user/multi-tasking Unix- compatible 
_ operating system with enhancements for 
better file and device handling and real- 
time responsiveness, and including a full 
range of utilities and compilers. 
% InterPak 8000™—a special set of 
InterSystems utilities designed to aid the 
programmer in the rapid editing, 
correcting and documentation of 
software. 
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from Ithaca Intersystems. 
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Distributor Inquiries Invited 


DPS-8000 combines the state of the art in 
microcomputer hardware and software to 
provide a highly modular and 
expandable system with exceptional 
functionality, reliability and 
price/performance for the Systems 
Integrator/OEM, the commercial program 
developer, and the professional 
programmer working in the Unix 
environment in business, scientific, 
industrial and educational applications. 


FOR COMPLETE SYSTEM 
SPECIFICATIONS AND PRICING 


CALL OUR TOLL-FREE NUMBER: 


800-847-2088 
(outside N.Y.S.) 


p Imtergystems" 


Ithaca Intersystems Inc. 
Micros far bigger ideas. 


Ithaca Intersystems Inc. е 1650 Hanshaw Rd * Ithaca, NY 14850 • Phone: (607) 257-0190 • TWX: 510 255 4346 
U.K. Distributor Ithaca Intersystems (U.K.)Ltd. Coleridge Road * London N8 BED Phone: 01-341 2447 Telex: 299568 
Ни № a registered trademark of Bell Labs “Coherent is a trademark of the Mark Williams Co, “Tredemarks of Араса tntersystems Inc. *Registered trademark of Zilog, Inc. 
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understanding. 


Now you don't have to be 
a computer professional to 
unlock all the mysteries, 
potential, and pleasures of 
home and small business 
computers, Popular Com- 
puting, the new monthly 
magazine from McGraw- 
Hill, is the key. 

Created in response to 
growing demand for our 
informative quarterly 
onComputing, Popular Com- 
puting explores every 
aspect of personal com- 
puters and their use. All 
reported in easy-to- 
understand nontechnical 
language. 


THE KEY TO UNDERSTANDING 
P.O, Box 397. Hancock, NH 03449 


special news briefs, and 
feature articles by famous 
guest contributors (like 
Isaac Asimov). There'll 
even be a helpful glossary 
of computer jargon we 
couldn't avoid using, and 
much, much more. 
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Special 
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Send in this coupon to- 
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day, and take advantage of 

The answer to жете — Special А 
‘‘Computerphobia.”’ шанды «Чо 
Even the most computer- И! | Ғы um 
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interesting and я 


stimulating. Every issue 
will contain straight- 
talking product reviews, 
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Here's how we 
spell relief: 


peli5tar. 


re you tired of squinting at your 

videa screen to find spelling and 
typing mistakes in your word 
processing? 

Then you need SpellStar—for 
prompt relief from the pain and dis- 
comfort of proofreading. 

SpellStar is an optional addition 
ta WordStar™, already the most pow- 
erful and versatile word processing 
software on the market. SpellStar 


catches your spelling errors and typing 


mistakes before they catch you. It will 
save you inconvenience, embarrass- 
ment, and countless hours of staring 
at your screen. [n fact, if time equals 
money in your business, it won't take 
long for SpellStar to pay for itself in 
lime saved. 


Fast, FAST relief 

SpellStar whizzes through your 
texi at thousands of words per min- 
ute, comparing what you've written 
with its 20,000-word dictionary-on-a- 
disk. It flags every word not in its dic- 
tionary, giving you three choices. 
Change the word. Leave it as is. Or 
leave il and add it to the dictionary, 
and it won't get flagged again. You 
can pul it in the main dictionary, or 


just as easy, create your own supple- 
mental dictionaries on other disks for 
such things as specialized terms and 
client names. 


SpellStar vs. the competition 

SpellStar 15 not the first proot- 
reading software on the market. We 
just made sure и would be the best. 

Other programs show you a list 
of apparently misspelled words on 
your screen, separate from the docu- 
ment. You must decide what to do 
about each word without seeing its 
context—and that can be confusing. 
Bul SpellStar actually operates within 
the WordStar program. 50 it leis you 
see each word ín солех before taking 
action. [t's so much easier. Ánd you're 
always only one keystroke from full 
word-processing capability. 

Other programs give you a 
20,000-ward dictionary. But we com- 
pressed it into half the normal disk 
space. So there's much morc space for 
your own entries. 

Another advantage is SpeliStar's 
many menus and prompts. They're 
designed to keep you out of the man- 
ual and at the keyboard as much as 


possible. 


More help on the way 

Once we've handled your word 
processing, let MicroPro start solving 
all your computing problems—with 
our software solutions. MailMerpe'", 
another WordStar option, makes it 
easy to combine files to produce per- 
sonalized form letters. SuperSort™ 
takes on the biggest sorting, merging, 
and selecting jobs. And DataStar™ 
handles data entry, retrieval, and 
update with tremendous power and 
precmion. 

Okay, so how do you spell relief 
now? 

M-I-C-R-O-P-R-0. 


MicroPro) 


INTERNATIONAL CORPORATION 


1299 Fourth Streci, San Rafael. California 99901 
(415) 457-8990; Telex 340-388 


Contact us for the name of your 
nearest dealer. 
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Text continued from page 222; 

point. The characters "[" and "T", 
when in a string, cause 
subscripts and superscripts to be 
plotted, Any characters enclosed in 
brackets (eg: this is a [superscript]) 
will be plotted spaced up one half the 
height of the characters, and any 
character enclosed in "unbrackets" 
leg: this is а ]subscript[) will be plot- 
ted spaced a similar distance below 
the current line. 

The plotting of arrows is another 
special case. If an arrow is to be 
plotted, it will be plotted with a 
height as specified in the parameter 
passed to "plotstring", but the head of 
the arrow will always be of the same 
size. Thus, arrows can be plotted 
representing, for example, the 
strength of the current in a given cir- 
cuit, with the length of the arrow be- 
ing proportional to the current. 

If you want to generate any special 
characters of your own, it is a simple 
matter to decide on the shape of the 
character (which, by the way, must 
reside within a "box" 7 moves high by 
4 moves wide) and generate it by 
cading the appropriate moves using 
the two vector pads I described 


above. The characters I have already 
encoded are shown in figure 2. 

The procedure "plotwhere" is used 
to locate the pen on the plotting bed. 
Jt is passed two real variables and 
returns them loaded with the current 
x and y locations of the plotting pen. 
This procedure is useful when you 
want to add a comment or identifying 
remark to a point or line being drawn 
on the plot. Simply call "plotwhere", 
displace the pen an appropriate 
distance from the current pen posi- 
tion, plot the comment, and return 
the pen to its initial position. 


Graph-Plotting Procedures 

The procedure “plotarray” is rather 
complicated. It is used to plot an ar- 
ray of up to 256 points. Of course, 
plotting more than that number of 
points can be done by calling it more 
than once. The procedure is passed 
the number of points to be plotted, 
the frequency of any identifying sym- 
bol to be plotted, the identifier of the 
symbol to be used, the beginning 
point of the plot, the range of the x 
and y variables, the height of the 
symbols, the area the plot is to oc- 


cupy, and, last but not least, the two 
arrays (of type "coord") that contain 
the x and y coordinates of the desired 
plot. 

This may seem like a large number 
of parameters to be passing to the 
procedure, but it allows for a great 
deal of flexibility in plotting arrays 
and is, in fact, easier to use in practice 
than it is to describe. What "plotar- 
ray" does is to simply scale the loca- 
tion of the points passed to it and fit 
them into the space indicated. It then 
moves the pen to the series of (х,у) 
points given by the two arrays of 
"coord"s, with the pen either up or 
down, depending upon the sign of the 
frequency of symbols passed. Jf the 
frequency of symbols is passed as 0, 
no identifying symbols will be 
plotted; if it is 1, every point will be 
identified; if it is 2, every other point, 
and so on. If frequency is negative, 
only the points will be plotted, with 
no interconnecting lines. Ав im- 
plemented, the points can be iden- 
tified by five different symbols: 
triangle, X, square, +, or vertical 
line. These are selected by passing the 
symbol as 1, 2, 3, 4, or 5, respective- 


THESE ARE THE CHARACTERS RURILRBLE: 


ABCDEF bHIJKLMNOPQRS TUUWKY 20123456783 


у ЗШ? Cat 


THIS IS AN ARROW: 


THIS IS а VUPERSCRIPT 


THIS IS A SUBSCRIPT 


Figure 2: An example showing the letters, special characters, and plotting options available through the "plotstring" procedure. 
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XCOMP introduces a complete micro-size disk 
subsystem with more... 


« MORE STORAGE 
е MORE SPEED 
ә MORE VALUE 
е MORE SUPPORT 


5100 users... The XCOMP subsystem is now 
available with 10 megabytes of storage; 5 megabytes 
also available at $2,898.00. Compare the price and 
features of any other 54-inch — or even B-inch 
system, and you'll agree that XCOMP's value is 
unbeatabie. 


OUTPERFORMS OTHER HARD DISKS 

Floppy disk and larger, more expansive hard disks are 
no match for this powertul little system. More data is 
available on every seek: 64K on 10MB and 32K on 
5MB. Faster seek time too — an average of 70М$. It 
provides solid performance anywhere with only 20 
watts of power. Data is protected in the sealed 
enclosure, and the landing zone for heads provides 
another margin of safety. The optional power board 
plugs directly into the S100 bus and provides power 
for the drive. 


FAST CONTROLLER 
The XCOMP controller is the key to this system's 
high efficiency operation. Speed-up features include 
interleave without table lookup, block-deblock with 
controller buffer, and read lookahead. OEMs word- 
wide have already proven the outstanding perfor- 
mance of the XCOMP controller, 


4! 
М 
т 
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MORE SOFTWARE 

included with the system is software for testing, for- 
matting, ИО drivers for CP/M® , plus an automatic 
CP/M driver attach program. Support software and 
drivers for MP/M* and Oasis® are also avaiable. The 
sophisticated formatting program assigns alternate 
sectors for any weak sectors detected during format- 
ting, assuring the lowest possible error rate — at least 
ten times better than floppies. 


WARRANTY 
The system has a full one-year warranty on parts and 
workmanship. 


ALSO AVAILABLE FROM XCOMP 


е General Purpose controllers (8 bit interface), with 
easy interface to microprocessor-based systems. 

е GP controller adapter that plugs directly into most 
ZBO computers. 

e ST/R GP controller for the 5MB and 10MB drive 
above, with ST506 type interface. 

e SG/R GP controller for SA1000 interface. 

* SMR GP controller for storage module drives. 

е ST/S, 50/5, and SM/S, same as above, for the 
S100 bus. 


Quantity discounts available. Distributor, Dealer, and 
OEM inquiries invited. 
' See your юса! Dealer, or сай: 


` XCOMP, Inc. 
S, 7566 Trade Street 
М San Diego, СА 92121 
XCOMP Tel, (714) 271-8730 
Telex: 182786 
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Take your pick of the litter. 


When your're ready to let your computer out and 
introduce it to the rest of the world, one of the Cat 
family of Modems is the way to do it. 

Take your pick. You can't go wrong. They're all 
purebreds—from Novation, the recognized world 
leader in personal communications. 


Cat Acoustic Modem 


Fast, accurate, reliable originate/answer modem— 
with built-in diagnostics. Just add your computer 
and phone. Then dial up the world. $189** 


Super Mike 


Replace your phone's 
carbon mike with Super 
Mike. No more carbon 
granule problems. Making 
things perfectly clear has 
never been so casy 

$14.95** 


Auto-Cat 


Answers automatically and stores data in your 
computer until you're ready. The world's first LS) 103 
modem. State-of-the-art, all digital, crystal controlled 
direct connect. 

You're off the hook for under $250** 


Apple-Cat ШШ 


Major breakthrough — фе intelligent modern. 
Slips into your Ápple. All auto functions, selectable 
baud rates, Serial Ё5-232 port, BSR X-10 controller*** 
easy-to-use self-prompting format. Other options 
available. 

From $389** including software 


D-Cat 


Get the performance and reliability of a direct 


connect modem (up to 20dB improvement) with the 
portability and price of an acoustic. Use it at home. 
Пе it at work. Truly unique. 505 the price. $199** 


Call for details: (8 00) 423-5410 


In California (21 3) 996-5060 

Available from Avnet Electronics, Hamilton Electro, Hamilton Avnet, 
Kierulff Electronics, Byte Shops, Computerland, and your local 
Computer store, 


Movetion, Inc., 18664 Oxnard Street, Tarzana, California 91356 


* Apple 15 a registered crademark of Apple Computer ing Car is a erademark of Novation, Inc which does nor make Apple computers. 
"Suggested retail price "BSR is a trademark of BSR Corporation 
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ME 


ly. The size of the plotted symbol is 
passed in the height variable. 

The procedure "plotsymbol" is 
used to plot any of the five identify- 
ing symbols. These symbols are used 
in procedure "plotarray" if some 
identifying point marker is desired. 
The procedure is passed integers that 
identify the symbol to be plotted and 
the height of the desired symbol. The 
symbo! will be plotted centered at the 
current pen position. This procedure 
can be used both to identify points on 
a plot and in a description of the 
meaning of those points (see the ex- 


ample plot in figure 3 and listing 2). 
The procedure "plotaxis" is used to 
plot an axis with its identification and 
values. lt is most often used in con- 
junction with "plotarray" to plot ex- 
perimental data but, of course, can be 
used in any other way for special pur- 
poses, The procedure is passed the 
location of the origin of the axis, its 
length in inches, the angle of the axis 
with respect to the long axis of the 
plotting paper, the minimum and 
maximum values represented on the 
axis, how often tic marks should oc- 
cur on the axis, and the name of the 
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axis. If length is passed as negative, 
no labeling of tic marks or axis will 
occur. [f the tic-mark value is passed 
as negative, the labeling of both axis 
and tic marks is done on the counter- 
clockwise side of the axis. This last 
step is included so labels on axis can 
be put on the "outside" of the plot 
area in the case of two-axis plots (see 
the example plot). 

I should mention here that there is 
a limitation on the size of tic-mark 
labels. A floating-point error will be 
generated if you try to make any labe! 
larger than +327.67, This is because 
integer arithmetic is used to translate 
from the floating-point number to the 
string variable plotted as the tic-mark 
label. An easy way around this is to 
do it as I did in the sample plot and 
use a factor-of-ten multiplier in the 
axis label to compensate (see figure 
3). 
The plot in figure 3 with its accom- 
panying listing demonstrates how the 
plotter subroutines can be used to 
generate a plot with a minimum of 
programming effort, 


Implementation Details 

These plotter procedures were 
developed using an SD Systems 
SBC-100 microprocessor board and a 
VDB-8024 video board. If they are ёс 
be used on systems other than the one 
described, a few modifications will 
have to be made, The constants 
"screenwidth" and “screenheight” 
defined in the “const” section of the 
implementation section in listing 1 
should be changed to reflect the size 
of your own screen, and the character 
variable "clear", defined in procedure 
"initplot", should be changed to 
reflect the character that causes your 
screen to be cleared. Thus, it will only 
be necessary for you to write your 
own "plotstep" and "plotinit" 
subroutines for the "plotter" unit so it 
is functional on your computer. 

I'm not familiar with other plotters, 
but ] suspect that these procedures 
might be usable on other machines 
after the appropriate modifications to 
procedures "plotstep" and “plotline” 
have been made. 

If you would like a copy of the 
source for these plotter programs, I'd 
be happy to supply it. Just send me a 
blank 8-inch floppy disk and $10, and 
I will return it to you with the source 
code for all of the programs described 
in this article. м 
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How could we ever top the “Бір 16" package? . Here's how... 


SUPERSIX 11 


SuperSixteen combines our most acclaimed system components in a specially-priced 
package configuration. Imagine a computer that executes the present library of 8 bit 
software as well as the 16 bit software of the future...handles the most demanding 
commercial, industrial, and scientific applications...conforms to all IEEE 696/S-100 
standards to allow for compatibility and easy upgrading...runs the new generation of 
high-performance/enhanced software (such as Sorcim’s '"SuperCalc"' financial 
planning package)...is backed by a fuil 1 year—not 90 day—limited warranty...and, 
unlike many of the ‘‘personal’’ computers being adapted for commercial applications, 
won't be here today and outgrown tomorrow. 

That's exactly what SuperSixteen delivers, and at a price that's intended to be as 
irresistible as the benefits. Each SuperSixteen package includes: 


е Dual Processor Board. Executes both 8 and 16 bit code to handle present and future 
needs. High speed (5 MHz) 8085 and 8088 processors complete jobs faster. 

+ Disk 1 DMA Floppy Disk Controller. Features lightning fast operation, thanks to 
properly implemented DMA (with arbitration). Handles up to four 8" or 5.25” floppy 
disk drives, single or double-sided, single or double density (soft sectored). 

е System Support 1. All the most popular ''extras"" on one board: battery operated 
clock/calendar; RS-232 serial part; battery backup RAM, math processor, and ROM 
options; triple interval timers; dual interrupt controllers; pawer fail interrupt; and more. 

© Interfacer 1. Two RS-232 serial ports, with full handshaking and independently 
selectable Baud rates up to 19.2 KBaud, connect to the serial peripherals (printer, 
terminal) of you choice. 

« 128K of Static RAM. The best components deserve the best memory, which is why 
128K of our famous high speed/low power RAM comes standard with every SuperSixteen 
package. 

* CP/M*-2.2. The most popular 8 bit operating system, ready to load and go. 

+ CP/M*-86. Ready to load and go for 16 bit operation. 

* Cable and Documentation. Each package includes three interfacer cables, one 
disk cable, complete documentation for all hardware, and manuals for both CP/M* 
operating systems. 


If purchased separately, these quality components would cost $4,344. But 
SuperSixteen's low package is an amazing $3,495 - that’s like getting 48K of 
memory for free! (For boards qualified under the Certified System Component 
high-reliability program - with extended 2 year warranty, 200 hour burn-in, and 6 
MHz processors - add $600 to the package price.) 


«CP/M is а trsdemask of Digital Research. Prices shown do not include dealer imanllatión and sapport service. 


You can wait for the other manufacturers to catch up...or you can enjoy 
the competitive edge offered by CompuPro products right now. 

L«c»^mG;XuperSixteen is available at finer computer stores world-wide; call 
415-562-0636 for the authorized CompuPre sales center nearest 
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OAKLAND AIRPORT, CA 94614 (415) 562-0636 
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PROVEN Computing SOLUTIONS 


We give you more of what you buy a computer for: to gain a competitive 


edge in your industrial, commercial, or scientific application. 


While other 


computers try to make the best of slow memory, slow processors, and me-too 
engineering, CompuPro is delivering solutions for today’s commercial computing 
...proven solutions that create expandable, modular, fast, exceptionally reliable, 
and truly professional level machines that conform fully to the IEEE 696/S-100 


standards. 


We back all products with a minimum 1 year limited warranty. 


When you depend on your computer, choose a computer on which you can depend: 
S-100 from CompuPro. 


| — DISK 1 DMA DISK CONTROLLER. Disk controllers don't have to be 
your system's bottleneck: Disk 1 is lightning Fast, thanks to properly 
implemented DMA (with arbitration) and data transfer that's independent of 
CPU speed. Handles up to four 8" or 5.25” flappy disk drives, single or 
doubie-sided, single or double density (soll seclored) With BIOS for 
CP/M-B)*. Manual available for $25. A/T $495, CSC 5595. Coming 
mon: Disk 2, the Ган DMA Hard Disk Cantroller. 


2 CP/M-&&. Available only with Disk 1 purchase. Supplied on diskette with 
full documentation; ready for load and go operation. $300. 


3 OASIS* OPERATING SYSTEM. Single user (S$500)and multi-user ($850) 
available for use with CPU Z. Supplied on diskerte with full documentation. 
Coming soon: OASIS 16 for use with 15 bit systems. 


4 COMPLETE DUAL DISK DRIVE SYSTEM. With one Disk 1 board, 
desktop dual drive enclosure with Shugart 5А-800 series drives, and power 
supply cable, Also includes CP/M-80. Introductory special: $2195. 


5 SYSTEM SUPPORT 1. Includes battery operated  clock/calendar: 
sockets for battery backup RAM, optional 9511 or 9512 math processor, and 
2716 ROM; RS-232 serial port; triple interval timers; dual interrupt 
controller; power fail interrupt; and more. Comprehensive owner's manual 
includes numerous software examples. $295 Unklt, $395 A/T, $495 CSC (add 
$195 іе the above prices for the optional math processor). 


6 я BIT CPU 2. А 280*-based CPU board that includes all standard 
features plus many convenience options. Meris all [EEE 696/5-100 
specifications, including timing. $225 Unkit, $295 A/T (bath operate at 4 
MHz), $395 CSC (with 6 MHz CPU). 


7 16/8 BIT CPU 8085/88. Now there's an easy way 10 gain 18 bit capability 
wilhiout sacrificing your library of 8 bit software: CPU B085/88 combines an 
4068 CPU to handle 16 bit software and ап 8085 CPU for 8 bit software, $295 
Шеки, $425 A/T (both operate at 5 MHz); $525 CSC (with 6 MHz 8085 and 
888). 


$ 5088/8085 MONITOR-DEBUGGER SOFTWARE. Ideal for use with 
CPU 8085/88. Supplied on single sided. single density, soft sectored 8" disk. 
CP/M-80 compatible (not required if pou have СРМ/86), Great development 
[рю]; mnemonics used in debog conform as closely as possible to current 
CP/M DDT mnemonics. $35. 


9 SBIT CPU 8085. Same as CPU 6065/88, but without 8058. Мау be easily 
upgraded ta 16 bil operation. $235 Unki, $325 A/T, 5425 CSC. 


10 INTERFACER 1. Two RS-232 serial ports, with full handshaking and 
Independently selectable Baud rates, connect your computer to serial 
peripherals. $199 Unkit, $249 A/T, $324 CSC. 


11 INTERFACER 2. Adds three full duplex parallel ports, and onc serial 
port with all the features of an [nterfacer 1 serial port. to your computer. $199 
Unkit, $249 A/T, $324 CSC. 


12 INTERFACER 3-5. Includes five RS-232 зегіші ports (2 synchronous/ 
asynchronous. J asynchronous) with full handshaking. Includes software 
programmable Baud rates and many other convenience features. $599 A/T, 
$699 CSC. 


How ta Order: Call 415-562-0636 for the name ofthe 
suihorized CompuPro sales center nearest you. or for 
placing factory direct VISA® /Mastercard® orders. 
Prices shown do nor include tax, shipping charges. 
or dealer imsitaliation/support services, 
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13 INTERFACER 3-8. Same as above, but with eight full R5-232 serial ports 
{2 synchronous‘aspnchronous, 6 asynchronous) ideal for multi-user/ 
multi-terminal systems. $699 A/T, $849 CSC, 


1d SPECTRUM COLOR GRAPHICS BOARD. With 8K of IÉEE-compa- 
tible static RAM, full duplex bidirectional L/O port for keyboard or joystick 
interface. and G847-based graphies generator that can display АП 64 ASCII 
characters. 10 modes of operation, from alphanumerics/semi-graphics in 8 
colors to dense 256 X 192 full graphics. $299 Unklt, $399 A/T, $44 CSc, 


15 6 SLOT HIGH SPEED MOTHERBOARD. With all edge connectors. 
Faraday shickling, extenshte bypassing, and split active termination. $85 
Unkit, $129 A/T. 


16 12SLOT HIGH SPEED MOTHERBOARD. Same as above, but with 12 
slots. $129 Пеш, $169 A/T. 


17 20 SLOT HIGH SPEED MOTHERBOARD. Same as above, but with 20 
slots. $174 Пап, $214 A/T. 


18 MEMORY MANAGER. Extends the addressing of older 5-100 machines 
beyond 64 KBytes ta aliow for greatly expanded memory capacity. $59 Ип, 
$85 A/T, $100 CSC. 


[9 ACTIVE TERMINATOR. Promotes reliable and accurate data transfer 

in older machines by properly terminating bus lines, thereby minimizing 
ringing. crosstalk, overshoot, noise, and other gremlins associated with 
unterminaled lines, $34.50 Unkli, $59.50 A/T. 


20 2708 EPROM BOARD. This board is the way to store often used routines 
or pieces of soliware. 585 Unklt, $135 A/T, $195 CSC (2708s not included! 


21 DOCUMENTATION. User manuals are available for all products. 
Inieríacer 3, $10; Disk Contraller, $25; Systems Suppari 1, $20; most others. 
$5. Also available: “CompuPro Product User Manuals: 1975 - 1980", This 
ЯН page book includes data on all older Godboot/CompuPro products, 4% 
wel à» many newer products such as the Spectram Color Graphics board, 
Interfacers і and 2, CPU 8085/88, motherboards, CPU Z, and more. Whether 
you want to evaluate the innovative engineering behind CompuPro producti. 
ar study the nuts and bolts of high speed computer operation, this is the book 
for you. $20 plus shipping. 


22 RAM 16.64. Configurable as b4K X 8 for 8 bit systems or 32K X 16 for 
16 bit systems. Static, IEEE-696/5-I00 compatible, extended addressing, 10 
MHz operation. $1195 A/T, $1295 CSC. 


23 RAM 17-64, The lowest power (М Amp typical) 64K X 8 static board in 
the business. IEEE-696/S-000 compatible, 4 optional 2K windows, no walt 
states with 6 MHz 280, $1095 AST, $1195 CSC, 5875 Unkit. 


24 RAM 20.32. For lower density applications. Static, 1ЕЕЕ-696/5-100 
compatible, extended addressing ағ bank select. up to 10 MHz operation. 
$559 A/T, 5659 CSC, 5449 Unki BK and 16K versions also available. 


Мәм Caanpelya. products ans available ің shi foem, Amanin Tta (іміз with | усаг umra 
оғ qualified amder ther Н Ні Certified System (CSC) program (200 hour turn-in, 
2 усаг exicodcd warranty, morc), Note Laki are nen intended for naves, аһ debugging may bc 
tquited due io problems wach as IC Маат! mortallyy.— Factory ытесе i ansilable for Unhita at а Пи 
enke charge. 
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Evaluate Your 


Home’s Energy Efficiency 


Conserve Energy with Your Computer 


As we are all too well aware, the 
cost of heating a home has sky- 
rocketed in recent years. Many home- 
owners, searching for ways to im- 
prove the energy efficiency of their 
homes, add insulation to the walls or 
roof, install storm windows, or caulk 
and weather-strip around windows 
and doors. Money is spent on one or 
more of these energy-conservation 
plans only because homeowners ex- 
pect a reasonable return on their in- 
vestment in the form of lower heating 
bills, 

Many homeowners, however, will 
spend a great deal of money on insu- 
lation for the walls or ceiling, for ex- 
ample, without having any idea how 
much their heating costs will actually 
be reduced. At some thickness, add- 
ing more insulation is no longer cost- 
effective. The "proper" thickness is 
very difficult to determine. Also, if a 
house has heat losses through single- 
pane windows or air leaks from poor 
weather stripping, adding insulation 
to the walls will not do much to re- 
duce the overall heat loss. In short, 
homeowners usually suffer from a 
lack of information on the thermal 
properties and energy efficiency of 
their homes. 
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Kimball Beasley 
Wiss, Janney, Elstner and Associates Inc 
330 Pfingsten Rd 
Northbrook IL 60062 


There are two basic ways to find 
the energy savings and return on 
money invested with a home heating 
energy-conservation plan: 


eChoose a plan, have it done, and 
wait for the heating bills to arrive to 
determine actual energy savings. 

e Choose a plan and analyze the en- 
ergy-efficiency improvement to find 
the energy savings before spending 
money, 


To analyze the energy-efficiency 
improvement, such factors as cli- 
mate, existing insulation, and build- 
ing dimensions must be determined, 
as well the heat-transfer properties of 
all exposed surfaces. Inasmuch as 
each house has unique and complex 
heat-loss characteristics, any analysis 
will be somewhat involved. 

Listing 1 (see page 258) is a com- 
puter program to evaluate the phy- 
sical properties of a house. The pro- 
gram analyzes and displays heat loss 
through each exposed building ele- 
ment (walls, windows, etc} and pro- 
vides the computed heat losses 
associated with a selected heating 
energy-conservation plan. The pro- 
gram will run on the Radio Shack 
TRS-80 Model 1 and, with few 


changes, it can be adapted to most 
small computers. With this program, 
the most efficient heating energy- 
conservation plan can be selected, 
and the approximate return on invest- 
ment can be derived from the com- 
puted heating-cost savings. Fun- 
damental to this program is the sup- 
position that any heating energy- 
conservation plan is properly done 
G.e., insulation evenly distributed 
with proper vapor barriers, or good 
construction practices for installing 
storm windows or adding weather 
stripping). 

Figure 1 (see page 252) includes a 
worksheet and an exploded drawing 
Of a typical house. The worksheet 
and drawing are an aid to help in 
organizing the required data before 
working with the computer. The first 
part of the worksheet asks for the sur- 
face area of all exposed building 
elements through which heat can 
escape. The second part asks for the 
thickness and R-factor of insulation 
already present in the walls, roof, or 
ceiling. (The R-factor is a measure of 
how well a material will insulate. The 
higher the R-factor, the greater the ef- 
fective insulation.) If the attic is 
heated, the thickness of insulation in 


trying, 


STC is proud to formally an- 
nounce four field-proven busi- 
ness packages for APPLE users. 
And an irresistible offer. 


All of these programs are 
straightforward, easy to use, 
virtually foolproof, and very . 
attractively priced. The prices 
quoted include both the oro- 
grams and easy-to-follow 
instruction manual. 


Accounts Payable 

Uses ISAM structured routines 
and all posting is done in seconds 
as opposed to hours with other 
programs. Various reports are 
generated, including cash re- 
quirement journal, check register, 
open invoice report, Y-T-D pay- 
ment journal, and aging function 
to tell how many days left for 

a discount or an invoice. You 
also get a complete audit trail on 
ай transactions, a current and 
Y-T-D analysis of all your ac- 
counts and vendors, and a check 
printed on available forms. 

Only $200. 


Circla 333 on inquiry саго. 


For peanuts. 


How to succeed 
in business 
without really 


" ТЕЙ: 


Payroll 

Maintains an entire payroll for up 
to 125 employees. It provides 
numerous payroll utilities for 
quick and easy payroll and check 
generation, К has builtin Federal 
and State tax tables and pro- 
vides some remarkable reporting 
capabilities. Only $240. 


Professional Time and Billing 
Maintains time and billing data 
for up to 300 clients. 120 rates 
(employees) can be on file at any 
ішпе. Rates may appear as time/ 
expenses/fixed fees. Prints 
statements on available forms. 
Generales a variety of transac- 
tions and activity reports, and 
much more. Only $325. 


Apartment Management 
Maintain financial and managerial 
dala for up to 6 separate apar- 
ment complexes. Each complex 
can contain a maximum of 120 
units and 8 different types of 
units. Generates an т 
statement which contains Y 
rental income, security deposits, 
pet deposits, pool deposits, misc. 
deposits, damage 

amounts, allowances, 


breakdown of apt.units by 
lype. Again, some great 
reports. Only $325. 


Early Bird Offer 

lf you purchase any one of these 
programs from your STC dealer 
within the next 30 days, we'll 

let you have our new and quite 
fantastic Coloring Board pack- 
age for only $30. This program, 
normally costing $60, compares 
with some hardware capabilities 
costing $800 and more. It allows 
you to quickly create, store and 
display all types of graphics and 
text labeling. For example, a bar- 
chart like the one shown above 
for display at sales meetings. In 
short, it has unlimited useful 
applications for business. 


Act now. Contact your local 
STC dealer for details on this 
extremely unusual offer. And 
be sure to check out the rest 
of our great line of software 
packages as well. 


Dealer inquiries invited. 


[Apple rs a trademark of Apple Computer 
Company 


SOFTWARE TECHNOLOGY ки COMPUTERS 
РО Бок 428, Belmont, МА 02178 (617) 923-4334 
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Worksheel 


Sample House Your House 
Area in 
Square 

Calculation Feel Calculation 


Exposed Surface Areas Calculation 


Total Window Arga 
(N = Number ol Windows) 


With Double Panes пхЭҳЧ = 
With Single Panes Ix S 7g XItz 


Total Wall Area {2x Wx Hj) + 
(2 xLxH)— 
Total Window Area 


Total Восені Arga 
Roof—li Atlic 15 Heated хех MOM xA 
Ceiling—!f Attic 15 Unheated 


Total Door Area 
{М =Total Number of Doors) 


Thickness H-Factor Thickness R-Faclor 
Existing Insulation In Inches {lable 1} In Inches (Table 1! 


insulation in Walls 


Insulation In RooltCalling Асс 5 
Calling* 2. 


*Hathe |5 healed, disregard cellis insulation. 


ROOF iB ATHAIN Trist кы ST 
Sampla House 


structura: рса windia: 
H = 20 feel h=3 feet 
W = 30 feat w= 4 1081 CEILING INSU, ATION THICKH ESS Jg В 
| = 50 teet | 
A= B leet picture window: 
S216 hz5' feet 
w= 12 feel 
5 can be calculated from А and УУ. typical door: 
S = Wild + АЕ h 27 feel 
w = 3 leet 


е calling Insulation Ihickness = 2 Inches 
ә roof insulation thickness = 3 inches 
e Wall Insulon thickness = 2 inches 


WALL INSULATION THICKHESS 


Figure 1: Worksheet and exploded view of house. Data for the sample house is entered here іп figure Ia, and the resulting output for 
Hoo plans is shown in figure 3. Use a photocopy of the blank worksheet (figure 1b) to help organize your data before entering it into 
the computer. 
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Exposed Surface Areas 


Tolal Window Area 
(N = Number of Windows) 


Wilh Double Panes 
Wilh Singie Panes 


Tola! Wall Area 


Total Roof/Cewing Area 
| Root—l! Attic is Heated 
Calling—it Attic Is Unheated 


Total Door Area 
ҒЫ = Total Number of Doors) 


| Existing Insulation 


Calculation 


(2x Wx H) + 
{2x Lx H}- 
Total Window Area 


Worksheet 


Sampla House 


Area in 
Square 


Calculation 


R-Factor 
(lable 1) 


Thickness 
In Inches 


Your House 


Thickness 


In inches (Tabie 1) 


Insulation in Walls ee es ee eee 


Insulation in Вос Сейіт 
Bien 


м | 


"П анс is heated, n—— — ceiling insulation. 


Figure 1b: Blank worksheet to help you organize data before calculating your home's energy efficiency. 


the roof and the roof's surface area 
are entered in the worksheet (ceiling 
area and insulation do nct apply since 
the ceiling is not exposed to the cold). 
lf the attic is unheated, the ceiling sur- 
face area and the combined thickness 
of insulation in the roof and ceiling 
are entered in the worksheet (both the 
roof and ceiling insulation help to 
reduce the heat flow to the outside). 
The insulation R-factor is found by 
checking the thickness and type of in- 
sulation in table 1, (See page 254.) For 
houses with odd shapes, heated an- 
nexes, or unheated garages inside the 
house, the surface area of each wall, 
window, and so forth exposed to the 
cold should be added to find the in- 
dividual total wall, roof, window, 
and door areas, 


Try an Example 

The sample house shown in figure 1 
is located in Chicago, Illinois, which 
is situated in heating region number 4 
on the map in figure 2. (See page 
254.) When the physical characteris- 
tics of this house are entered as shown 
in the program operation section, the 
heat-loss profile in figure 3a (see page 
256) is displayed. This profile shows 
that most of the heat is lost through 
the walls. Because the existing roof 
and ceiling of the sample house are 
comparatively well insulated, and the 
sample house has storm windows, I 
will plan to add 2 inches of loose 
rockwool (R-factor 9 in table 1) to all 
the walls. 

Figure 3b is the computed heat-loss 
profile with the added insulation in 


the walls. It shows that substantially 
less heat is lost through the walls with 
this plan, The overall heat-loss reduc- 
tion is 21%, and, since the annual 
heating cost for the sample house is 
$900, the yearly saving with this plan 
is $191. It must be considered, how- 
ever, that adding insulation to the 
walls can be very expensive. lf pump- 
ing loose fill into all walls costs 
$2000, the return on investment ís 
about 9% for the first year for this ex- 
ample (approximately а 10-year 
breakeven point with constant 
heating fuel costs). The program 
operation is shown in figure 4. (See 
page 260.) 

In the sample house, an inspection 
of the caulking and weather stripping 
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MICRO PRICE for MINI POWER 


MICRO-MINI'" matches Series | by IBM 
DELIVERING CURRENT ORDERS 
You Cannot buy amore powerful macro; 
* Power: 1 to 32 independent users 
* Memory: directly addresses io 16 Meg! 
е Mapping: ethcient memory management 
* Disk: 2M Io more than 250M 
* Speed: throughput 10 times 280 
* Files: simullaneous access 
* Communication: inter-user vie terminals 
* Security: ай files password protected 
е Options: expandable in the field 
* Bus: Inte! Multibus" compatible 
+ Languages: Pascal, BASIC. COBOL. FORTRAN 


System 3 $7053 
This 16-bit Mullibus™ computer system 
includes: 
| * 28001 CPU and 256K RAM 
|» 8 serial 1/О ports 
+ 15-siot backplane 
* Dual floppy disk drives 
е Mulliuser Operating System 
Field upgrade to 16МВ RAM, 
Й 268MB of hard disk, 32 users. 
Pascal, BASIC, C, COBOL and 
FORTRAN languages. 


Call for further system specifications. 


AMPEX Dialogue 80" 
| Dialogue 80'" fully-featured video terminal: 
Full ASCII with nument and edit keypads 
Elegant case with detachable 
Display 24 lines with 25th status Ene 
20 user programmable function keys 
2 pages display memory (4 optional) 
11 graphics and 21 control codes 
10 modes including block, protect, program 
Transparent mode displays control codes 
Dialogue 80% .................................$1045 


he Bob o» той 


Dialogue 80" with phone coupler......... 1194. 


Applications: word processing, data entry, interac- 
live programming, data base іпсшігу/гесротве/ 
update, transaction processing, whether on-site 


ог remote. For our system or for yours. this inter- B 


active terrminal ig the perfect match. 

Prices: Ргераз1 оғ Purchase Order Net 10. 
Prices subject to change without notice. 
Warranty: 120 day minimum on all systems. 
interlacing cables inae with all systems 

10% down fixes price. guarantees priority, 
MasterCard and VISA cards accepted. 
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around windows and doors reveals 
noticeable drafts and dried-out caulk 
material, The caulking and weather 
stripping improvement plan is evalu- 
ated next. The results (figure 3c) show 
that the total heat-loss reduction is 
about 12% (or $112 annually) with 
the new caulking and weather strip- 
ping plan. [n the example, this plan 
costs about $200, and the return on 


investment for the first year is 60% 
(about a two-year breakeven point). 
И is apparent that the caulking and 
weather stripping plan offers a better 
return on investment, Assuming that 
heating fuel costs will increase, how- 
ever, our wall-insulation plan and 
other costly improvement plans 
become more attractive each year, 
Also, air-conditioned homes will ben- 


Figure 2: Six heating zones in the continental United States. These play an important 
part in figuring your heat loss. For other areas, consult your local government. (Source: 


Batts or Blankels 


Wall with no insulation 


United States Department of Commerce, National Bureau of Standards.) 


Loose Fill 


Glass Rock Glass Rock Cellulose 
A-Factor | Fiber Wool Fiber Wool Fiber 


Rooticeiling wiih no insulation 


Table 1: R-factors for various types of insulation materials. Insulation thickness is 
measured in inches. 
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(3a) 


Loss through Walls 

Loss through Raol/Calling 
Loss through Windews 
Alc Intiltrallon Loss 


Tolal Наа! Loss 


(3b) 


Sample House Enargy-Efficiancy Analysis 
HEAT LOSS PROFILE----- 


BTU'HR 

608 ЕТІННН 
5280 BTWHR 
4328 BTUIHR 
23133 BTU/HR 


Sample House Energy-Efficiency Improvamant With ¥all-insulalion Addition Plan 


ус 


Loss through Walls 

Loss through Root/Cailing 
Loss through Windows 
Air Intiltration Loss 


Talal Haat Loss 
Heat Loss Reduction 


Annual Savings in Healing Cost = 


(3c} 


HEAT LOSS PROFILE WITH PLAN 


8004 BTUIHR 
2508 BTUSHA 
5280 BTLIHR 
4328 BTU/HH 
18221 HTLI/HR 
21% 
$191 


Sample House Energy-Efficiancy Improvement With Caulklng/Weather Stripping 
Pian 


Loss through Walls 

Loss through RoofiCailing 
Loss through Windows 
Alr Infiltration Loss 

Tola! Наа! Lose 

Heal Loss Reduction 


Annual Savings in Heating Cosi = 


—— НЕАТ LOSS PROFILE WITH PLAN 


10816 BTU/HR 
2608 BTUIHR 
5280 ВТИГНА 
1442 ВТЦ/НН 

29247 BTU/HR 

12% 
$112 


Figure 3: Energy-efficiency analysis for the sample house as provided by the program in 
listing 1. The heat-loss profile in based on existing conditions and represents the sample 
house's current total heat loss. Nearly 47% of the total heat loss is through the walls. 
Figure 3b shows that by adding 2 inches of loose rockwool, the tota! heat loss сан be 
reduced Бу 21%, for an estimated annual savings of $191. On the other hand, by cauik- 
ing and ipeather-stripping the doors and windows, a reduction of 1296 of the total heat 
loss can be achieved at a cost of about $112. Note that these figures are based an a con- 
stant cost for heating. As the cost for heating increases, more expensive methods of im- 


proving heat loss become cost-effective. 


efit fram most heating energy-im- 
provement plans. lf a house is air- 
conditioned, the plan with a margin- 
aly poor return on investment for 
heating efficiency is probably a 
worthwhile investment, when the 
total energy-efficiency improvement 
is considered. 


Other Factors to Consider 
The heat-loss properties of each 


house can be very complex and sub- 
ject to many unknown factors, Varia- 
tions in construction techniques and 
materials make it impossible to exact- 
ly determine heat-transfer coefficients 
for each building element. The heat 
lost from air infiltration depends ол 
such indeterminate factors as how 
loose each door and window fits, out- 
side wind speed, and what amount of 
time outside doors are left open when 
entering or exiting. Effectiveness of 
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TRS-80" 


Listing 1: А TRS-80 BASIC program to perform an energy-efficiency analysis of your 
home. After asking for your home's vital statistics, the program presents an analysis of 
your present heat losses. Then, by entering options I through 4, you can evaluate the 
results of the various energy-conservation plans on your house. Data for plans 1 and 4 
for the sample house described in the text are shown in figure 3. 


іс BEM-----—-——-- ENERGY EFFICIENCY ANALYSIS- 

“0 CLS 

50 REM BUILDING SURFACE AREA AND EXISTING INSULATION 

40 INPUT "HEATING ZONE (FROM MAP) "М 

20 T=N¥10 

60 INPUT “TOTAL DOUBLE-PANE WINDOW AREA (SOUARE FEET) "£M 
70 ІМРОТ "TOTAL SINGLE-PANE WINDDW AREA (SQUARE FEET)"; GA 
SO INPUT "TOTAL WALL AREA (SQUARE FEET)": WA 

Фо INPUT "(ОТА ROOF ‘CEILING AREA (SQUARE FEET)"; КА 

100 INPUT “TOTAL DODF AREA (SOUARE FEET) "бА 

110 ІМРИТ "R-FACTOR OF EXISTING WALL INSULAT EOM" ШЕ 

120 INFUT "R-FACTOR OF EXISTING ROOF/CEILING INSULATION“: КА 
150 CLS 

140 PRINT "—----------—-HEAT LOSS PROF ILE-—-----=--=--<" 

130 PRINT Ш ал (WR) ) ШАТ 

150 RL= (1/7 (RR+3) р FRAT 

170 BGL-(.43*GWXT) +41. 1 $5511) 

180 DL-.54t(,Bt* (GA+GM) +08) €T 


ode Ede 


a 
чөн 


[ETE 


Computers, 


Accessories & 


The Following 190 PRINT "LOSS THROUGH WALLS " INT (VL) 5 "BTU/HR* 
NEW Items 200 PRINT "LOSS THROUGH &ODF/ECEILING  — "INT(RL) ВИНА“ 
210 PRINT "AIR INFILTRATION LOSS " INT (DL) ; “BTUSHR" 
220 PRINT "LOSS THROUGH WINDOWS " INT (BL) ; " BTU/HR" 
Hewlett-Packard® 230 TL=INT (WL4+RL+GL+DL} 
HP-85 Personal Computer 240 PRINT 
250 PRINT "TOTAL HEAT LUSS "Ths " BTU/HR" 
Atari? CX-2600 240 PRINT:PRINT “ENERGY EFFICIENCY IMPROVEMENT PLAN" 
270 PRINT 
Video Computer System 280 PRINT “ADD WALL INSULATION (ENTER 1)" 
290 PRINT "ADD RODF/CEILING INSULATION (ENTER 2)" 
Magnavox? ТОО PRINT "INSTALL STORM WINDOWS (ENTER 9” 
Odyssey’ 310 PRINT "CAULK AND WEATHERS TRIP (ENTER 4)" 


S20 INPUT E 

330 IF E<3 [HEN GOTO 370 

340 IF E-3 THEM BLz(.454& (Абы) ЕТ) 

S50 If E-4 THEN DLS, 189% B* (GA+GW)+DA) KT 

2850 GOTO 400 

370 INFUT "ADDED R-FACTOR OF NEW INSULATION’ sR 
ЗВО IF E=1 THEN WL=(1/ (WRt2+R) } RAAT 

ФО IF Ет? THEN RL=(1/ tRR+3+R1 i RART 


Home Video System 


Magnavox® 
Magnavision® 
Videodisc Player 


+ FREE SHIPPING in 48 Eie == ee LOSS PROFILE WITH FPLAN--------- 5 
continental con 
States al contigious 420 PRINT “LOSS THROUGH WALL “INT (WL): "BTU/HR" 
: 420 PRINT "LOSS THROUGH ROOF/CEILING "INT(RL)="BTU/HR" 
т " 
м a on Ұл алыр. 440 PRINT "LOSS THROUGH WINDOWS “TNT (GL) ; "BTU/HR" 
. n our-or-staté Orders. 450 PRINT "AIR INFILTRATION LOSS "INT(DL) ; "BTU/HR" 
FREE Discount Price List 440 PRINT: ТМа МТ {+В *L DL) 
available. 470 PRINT "TOTAL HEAT LOSS "TNs "RTUSHR" 
480 PRINT 


TOLL FREE ORDER NUMBER 
800/531-7466 
Texas & Principle Number 
§12/581-2766 
Fort Worth No. 817/625-6333 
Telex Number 767339 


Pan American 
Electronics 


Sales and Main Office | 
Dept. 11 * 1117 Conway Ava, 
Mission, Taxas 78572 | 
NEW Fort Worth Branch 
Dept. 11 * 2812 N. Main St. 
Fort Worth, Texas 76106 


490 PRINT "HEAT LOSS REDUCTION  "INT(((CTL. TN) /TL) £100) "X," 
So0 PRINT: INPUT "TOTAL ANNUAL HEATING COST";H 

510 PRINT 

520 PRINT “ANNUAL HEATING COST SAVINGSs*": INT (HE(TL-TND / TL? 
$30 PRINT “DO YOU WANT TO CHECK THE EFFICIENCY OF OTHER" 
540 INPUT “IMPROVEMENTS ? (ENTER 1 IF YES ~ 2 IF NO) "3X 
550 IF k=l THEN CLS:GOTO 260 

5&0 IF X22 THEN CLS 

570 PRINI "DO YOU WANT (D RUN THIS PROGRAM FOR ANOTHER" 
580 INPUT "BUILDING > (ENTER 1 IF YES - 2 IF М": 

590 IF Y=1 (НЕМ GOTO 20 ELSE CLS 

600 PRINT "ENERGY AUDIT PROGRAM TERMINATED" 

999 END 
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the existing insulation cannot be 
exactly determined either. Also, 
dampness and uneven thickness will 


PROGRAM OPERATION alter the heat-transfer properties of 
insulation. 
Se one In short, some assumptions are 
Data from in thi 
necessary in this program to express 
Computer Display Worksheet Comments the heat-ldex en = of the 
HEATING ZONE (FROM MAP} 4 find your heating zone home. For most houses, however, the 
from figure 2 evaluation provided in this program 
TOTAL DOUBLE-PANE WINDOW AREA is reasonably accurate for selecting 
(SQUARE FEET) 132 using the worksheet, the best heat ti 
TOTAL SINGLE-PANE WINDOW AREA find the area of all ax- : M SE ee ere 
(SQUARE FEET) 63 posed surlaces plan and determining the approx- 
TOTAL WALL AREA (SQUARE FEET) 3002 i rnate saving in heating costs, W 
TOTAL ROOF/CEILING AREA (SQUARE FEET) 1500 T 
TOTAL DOOR AREA (BQUARE FEET) 42 T 
R-FACTOR OF EXISTING WALL INSULATION 9 measure the existing in- 
sulation thicknass Several publications are avail- 
R-FACTOR GF EXISTING ROOF/CEILING and find the R-factor from able from the US government to 
INSULATION 20 table 1 aid in conserving home heating 
Heat Loss Profile Displayed (see ligure 3a) energy. Among them are: 
ENERGY-EFFICIENCY IMPROVEMENT PLAN 
ADD WALL INSULATION (enter 1) Building Science #64 
ADD ROOF/CEILING INSULATION (enter 2) Retrofitting Existing Housing for 
INSTALL STORM WINDOWS (enter 3) Energy Conservation 
CAULK AND WEATHER STRIP (enter 4) , 
Making the Most of Your Energy 
1 choose pian 1, 2, 3, or 4 | 
ADDED R-FACTOR OF NEW INSULATION 9 findRMaclorofinsuiation | Dollars 
to ба added from tabe 1 
Heal Loss Profile with Pian Cisplayed (see figure 3b) These and other publications 
Percent Heat Loss Reduction Displayed (see ligure 36) can be obtained by contacting the 
TOTAL ANNUAL HEATING COST 900 add last year's heating US Department of Commerce, Na- 
bilig—tolal annual cost tional Bureau of Standards, 
Annual Savings In Heating Cost Washington DC 20230. Your local 
Displayed (see figure 3b) | power utility company and your 


home heating fuel supplier may 


Figure 4: An annotated representation of the information requested by the program т | also be able to provide you with 
listing 1. Data for the sample house is given. literature. 
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If you want a choice 
in print wheels, 

| 9 ; 
heres the first choice 
in printers. 
жалғай MR ` 


i 


The Diablo 630. 

15 the first printer that lets you use either metal or plastic print wheels. So you сап 
choose the print wheel that’s just right for the job. 

'The 630 works as well with a Mob: plastic daisy print wheel as it does with an 
88-, 92-, or 96-character metal daisy print wheel. In over 100 different type styles. 


Every 630 has fewer moving parts than competitive 
printers, which makes it more reliable. And it offers unsurpassed print 
quality. Compatibility with Diablo supplies. And bi-directional 
printing арыну 

So і you want to change your print wheels, you'll just have 
to change your printer. 

To a Diablo 630 printer. 


Diablo Systems 


Бы 15d XEROX are gademurks of XEROX CORPORATION. 
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Get yourself a real chill on 


in the nationwide 
CompuServe Adventure Tournament. 


Prizes: Grand Masters win two 


hours of free time on CompuServe. 


Runners-up win a CompuServe 
Adventure T-shirt (Grand Masters 
win this too.) 


Everyone who enters can, on 
request, receive a large poster of 
the Gray Morrow art on the opposite 
page in full color. We'll charge your 
account $2.00 for postage and 
handling. 


When? Starting at 6 PM local time on 


How"? 


Friday, October 30, running through 
5 AM on Monday, November 2. 


Since this will be our first nationally- 
advertised tournament, we may 
have to make some last minute 
changes following our "in-house" 
tournament on Labor Day. So 
check the "What's New" section of 
the CompuServe Information 
Service for details preceding the 
contest. So enter. Collect treasures. 
Slay dwarves. And practice, prac- 
tice, practice. How else will we be 
able to afford the T-shirts? 


CompuServe 


5000 Arlington Centre Bivd. 
Columbus, Oh 43220 
Information Service Division 
(800) 848-8990 


Сігсів 78 on jnauiry card. 


If you're not already a member 
of the country’s largest personal 
computer network, get on-line now! 


How does it work? 

Your computer lalks to our computers. You 
need a modem and some special software. 
Software for the TRS-80* and Apple II^ 
computers are available at many Hadio Shack* 
outlets and all Radio Shack* Computer 
Centers. Atari* users can access Ihe system 
via Telelink" software. Persons owning other 
brands of computers or terminals can also 
purchase the CompuServe Information Service 
through Radio Shack*. In more than 260 

U.S. cities you can reach the CompuServe 
Information Service via a local phone call. The 
cost is $5 per hour, billed in minutes, to your 
charge card, for service between 6 PM and 

5 AM local time on weekdays and all day on 
Saturday, Sunday and most holidays. Limited 
daytime access is available at a higher rate. 


What do | get? 

There are more than 175 topics listed in the 

on-line index. Most first-time users are 

interested in: 

1. News, weather, sports. We offer the 
electronic editions of many of Ihe major 
daily newspapers and the AP news and 
sports wires. 

2. CB simulation, "Talk" to other computer 
users anywhere in the country. We also 
offer electronic mail. 

3. Games. Many, including the multi-player 
Space War, Star-Trek, four Adventure 
games. 

4. Finance. Again, a wide variety for both 
historical and current data on stocks, bonds 
and commodities. 

5. Computer user groups (including national 
bulletin boards) and computer 
manufacturers’ newsletters. 

6. Home Information. Family Service. 
Government publications. Aviation news. 
Energy-saving tips. And more. 


When you are ready, CompuServe Information 
Service can provide you with a lot of big 
mainírame computer power. But see a 
demonstration at Radio Shack® right away so 
you can get on-line before the tournament. 
Radio Shack and TRS-BD are trademarks of Tandy 
Corporation. АТАН! and Talelink are trademarks o! ATARI, 
Inc. Apple is a trademark of Appie Computer, Inc. 
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Bridging the 10-Percent Gap 


In my spare time, I'm the ad- 
ministrator of a nature center in Mid- 
dietown, New Jersey. We have a staff 
of five, an annual budget approach- 
ing $40,000, a mailing list of 1500 
names, annual attendance of 10,000 
visitors, and a need to type and/or 
mimeograph letters, handouts, and 
ather literature. (If you wonder how 
we can support five people on 
$40,000, we can't; some staff mem- 
bers are on the payroll of other agen- 
cies.) 

And if you were wondering what a 
nature center has to do with com- 
puters, take a minute to think about 
the figures in the first paragraph. 
You'll soon see that we were absolute- 
ly hurting for a small computer. 

This article describes our problems 
and eventual success in computeriz- 
ing many of the office functions at the 
nature center, It's one of many similar 
stories, I'm sure. But there are also 
many small businesses like ours, in- 
cluding grocery stores, museums, law 
offices, and other firms, that could 
benefit from computers—but won't 
because of the 10-percent gap. 


The 10-Percent Gap 
I make two claims: 


1, There is already available a wide 
range af excellent hardware at rea- 
sonable prices that can perform the 
functions a small business requires. 

2, There is also an enormous range of 
available software that will almost 
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do the required job. lt will do a 

90-percent job. But to bridge the 

10-percent gap requires experience 
and efforts far beyond the abilities 
or interests of the typical small- 
business owner. This 10-percent 
software gap is holding back a vir- 
tual explosion of data processing 
into small businesses, 

Background 

My computer work began in 1958, 
programming the TX-0 computer at 
MIT in machine language (what else), 
[ have sampled many other com- 
puters and languages, generally using 
minicomputers and microcomputers. 
By profession, I work at Bell Labs and 
specialize in performance measure- 
ments of mid-size systems, especially 
VAX/VMS systems (made by Digital 
Equipment Corporation}. І also spent 
many years designing and testing 
human-factor interfaces to computer 
systems. 

The nature center grew fram a citi- 
zens’ movement in 1969 to save land 
for a park. We succeeded, and now 
have a fine 250-acre park with histor- 
ic buildings and a new nature center. 
The name of the park is Poricy 
Park (ап Indian name from the 
1600s). It is operated by a citizens’ 
committee with an excellent profes- 
sional staff —who have absolutely no 
background in computers. 


We Needed Help! 
The first warning that we needed 


data processing came from our in- 
ability to manage our mailing list by 
hand. Just try hand-addressing 1000 
envelopes! So ] wrote a program to 
print labels from a name-and-address 
file and put it on a timeshared system. 
For many years, this program got oc- 
casional use whenever we had a mail- 
ing. 

But there were problems. The com- 
puter system was often down for 
modifications, especially in the eve- 
ning hours when we usually used it, It 
was not available to our staff, we had 
no dial-up equipment, and we often 
wouldn't have daytime access even il 
we could dial in, But the most serious 
problem was that I was the only per- 
son in the world who knew how to 
use the system. If anything happened 
to me, good-bye mailing list. We 
finally realized that we had to become 
self-sufficient, and that several people 
had to be able to manage the list. 

The second need for a computer 
was realized soon after we opened the 
park year-round, Our accounting 
system, managed in part by nonex- 
pert secretaries and in part by 
volunteers, was a real headache. We 
often met at nights, pounding on an 
adding machine generating yards of 
tape, trying to find minor errors in 
entering checks or locating missing 
deposit entries. The annual tax-return 
time was a nightmare, when we 
usually had to plow through every- 
thing again. 


Searching for a Solution 

In early 1979, we came up with 
partial specifications. We had to fit 
the mailing list on one floppy disk; 
this demanded either 8-inch disks or 
5-inch quad-density disks. We needed 
an impact printer with adjustable 
tractor Feed (for labels], and, if possi- 
ble, of letter quality for secretarial 
work. Finally, we needed a video ter- 
minal; we did nat care whether it was 
separate or incorporated into the 
main computer. We had no need for 
video graphics or color, so we could 
use any standard termina]. 


We began by visiting a computer 
store, a nicely decorated operation 
with impressive-lcoking equipment, 
We were greeted by a friendly sales- 
person who asked what we wanted. 
After we explained who we were and 
what we needed, he immediately told 
us they had the solution. This so- 
called solution was a $15,000 system 
with bells and whistles, a dot-matrix 
printer, etc, far out of our price range 
and probably not even suitable. After 
finally getting down to a system we 
might be able to handle, we engaged 


in dialogue such as: 


Clerk: "Suppose you wanted to play 
chess." 
Us: “We don't want to play chess." 
Clerk: "But suppose you do." 
Us: "We don't. We want to do ac- 
counting and miailing-list manage- 
ment." 

A little more of this and we got to 


see the manager. We asked if the 


BASIC system, or any other system 
that came with the machine, had 


decimal floating-point arithmetic, as 
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opposed to binary floating-point. 
(Binary floating-point can have 
round-off error on fractions, in- 
tolerable in accounting. Until recent- 
ly, most microcomputer systems rep- 
resented numbers only in integer or 
binary floating-point format.) The 
manager answered that their systems 
had great precision, certainly enough 
for dollars and cents. We explained 
that we were not talking about preci- 
sion, the number of digits supported, 
but the way decimal fractions were 


What Causes the Gap? 

What causes the gap between soft- 
ware technology and business applica- 
tions? One reason commonly cited is 
computer scientists’ preference to de- 
velop new theories and explore 
abstract concepts, rather than develop 
application techniques, 

This is illustrated by the "Letters" 
column in the December 1980 BYTE. 
There is а letter about a language that 
will generate a program that will 
reproduce itself. There's another about 
stack problems. There's a whole sec- 
tion of comments on the FORTH ar- 
ticles in the August issue. There's even 
someone who wants to hear more 
about SNOBOL. (Now there's an 
oldief) It's clear there are some pretty 
sophisticated readers out there. 

In my profession as a computer-sys- 
tems analyst, 1 often interview 
computer-science graduates. |t is a 
common lament among interviewers 
that all we get are people who (1) want 
to design a new compiler, or (2) want 
to build an operating system. They are 
taught the mathematical beauty of 
stack-oriented languages, or list pro- 
cessors, and so on, and would be right 
at home with those who wrote the let- 
ters to BYTE. 

Гат certain there's a place for pure 
programming іп our society, but I 
think the real prizes will go to 
whoever can make computers 
understandable and useful to 
businesses. 


The Twain Must Meet 

The first part of the solution is to 
give people the necessary background. 
Train them in night school, and train 
their children in grade school. Don't 
train them how to build self- 
reproducing programs (unless they 
really want that), but train them in 
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stored internally. The manager got 
angry and condescending; we got dis- 
gusted. No sale, 

The next few months produced 
similar encounters. All dealers 
claimed to have just what we wanted, 
except that they never bothered to 
ask us what we wanted to do with it, 
or anything at all about our business. 
This is one of the fundamental prob- 
lems of dealers. Because they spend 
so much time talking to computer 
freaks, they assume everybody wants 


business applications of computers. 

It may be possible to establish a 
science of computer applications, It is 
certainly a challenge to write a new 
language or operating system, but it is 
also a challenge to develop a discipline 
that studies applications. How many 
computer-science graduates know the 
elements of accounting? How many 
have studied business administration? 
These people are very bright, and if 
they are exposed to the practical prob- 
lems businesses encounter, they may 
discover that applications is itself a 
challenging problem. 

We need better standards of com- 
mercial software. 1 am convinced that 
a common language is hopeless; 
BASIC comes as close as any, but com- 
puter scientists get tll when it is men- 
tioned. (1 can empty a room by stating: 
"BASIC is my language, and GOTO is 
my favorite instruction." Mentioning 
COBOL also produces some pretty 
neat reactions.) Perhaps we cannot set- 
tle on a standard language, but at least 
it should be one that is widely ac- 
cepted. 

Software should be easy to modify 
or expand. Maybe I am old-fashioned, 
but 1 prefer to get source code; it 
would have saved me hours with our 
North Star system. At least, tables of 
transfer vectors and interface hooks 
should be documented. 

Perhaps what we will eventually 
come to is an industry, already being 
established, of businesses that special- 
ize in installing software for other busi- 
nesses. It may be similar to the auto- 
service industry. І have no idea how to 
fix a car, yet I buy one with some con- 
fidence that my local mechanic (who I 
happen to think is pretty good) can 
take care of whatever happens. The 
analogy is far from perfect, but 
perhaps it helps make the point. 


to play with systems, languages, and 
various gadgets, We don't. Our busi- 
ness is running a nature center—not a 
computer center. 


Because dealers spend 
so much time talking 
to computer freaks, 
they assume everybody 
wants to play with 
systems and languages. 


Our System 

Eventually, from the wide range of 
equipment and operating systems 
available, we arnved at our current 


configuration. It includes: 


Фа North Star Horizon computer 
with 48 K bytes of memory and two 
quad-density disk drives (each disk 
has 360,000 bytes) 

Фа Perkin-Elmer Bantam terminal 
Фа beautifully reconditioned Perkin- 
Elmer (Carousel printing terminal, 
donated by the Perkin-Elmer Cor- 
poration (whose computer division is 
in the town adjacent to the park; 
clearly a special case for them to do 
this) 


Some of the equipment was pur- 
chased with special private grants. 
No membership funds were used. I 
emphasize this because we have not, 
unfortunately, reached the point 
where contributors think positively 
about using their donations for a 
computer. Typewriter, yes; com- 
puter, no. Let's hope this attitude 
soon changes. 

We are very pleased with the 
equipment, but many other manufac- 
turers would do as weil. There is 
much fine hardware on the market. 

The main problems occur in the 
software. There's plenty of soft- 
ware—but virtually none of it bridges 
the 10-percent gap. 


Why Software Is Inadequate 

Here are some reasons why com- 
mercially available software was un- 
suitable for our business: 


1. It is too complex. 1 purchased the 
manual for an accounting program, 


High resolution, dot "О.Т." cover reduces noise 
Andressable graphics with to an office comfort level. 
vertical resolution of 72 dots This i$ an optional feature 
per inch and up to 82 dots to our standard sound dead- 
per лк nonzontal ening case. 

resolution. 


ЧК, standard buffer permits 
the 880 to print while 
receiving data. The optional 
2K Quffer allows a 1920 
character dump то the 
printer freeing the CRT. 


Sage sheet feeder is very 
simple to use. The only 
тат load feeder available 
en rhe market today.’ 


The Features Leader 


Integrated Paper Handling System Letter Quality Capability 

Dual tractor/friction feed allows use of pin feed, The 886 provides a selectable 11 x 7 serif style 
roil or single sheet paper. dot matrix For correspondence printing. 
Versatile Interface Cost Effective 

Data input from most computers can be sup- The 88G has more features than any other 
ported by the 88G. RS232C serial and Cen- impact printer in its price class. First compare 


tronics" type parallel is standard. Options can the quality of the 88G, then compare the price 
be added for current loop, IEEE 488 and high -the 88G wins! Single unit price is less than 
speed serial inputs. $800. 


"Optionat 


A m p 7 Micro Peripherals, Inc, 4426 South Century Drive Salt Lake City, Uran 84107 (801) 263-3081 


The Printer People 


Catitornia VITEK (714) 744-8305 Computer Porentiais (2061 453-9777 Colorado PLS Associates (303) 773-1218 Шпон CW Electronic Enterprises 
1,42% 298-4830 Massachusetts Burlec (6171 365-1080 Minnesota Вой & Associates i612) 922-7011 New Jereay Hansen & E pa 652- 
7055 Oregon Мктомәге (503) 620-8150 Washington Microware 1206] 451-8586 Pennsylvania OED Eiectronks [215) 574-9600 Utah PLS Asso- 
clare; 1801) 466-6729 International Кигора. Russet instruments, Lcd. (0734) 868147 Telex: 819721 intemsttonad, Sintel, (60 884-5455 
Telex: 165-745 Canada Morango (416) 449-2761 Texas Thorton Distributors (214) 233-5744 
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Photo 1: The nature-center computer system consists of a Perkin-Elmer Bantam tèr- 
minal, a Perkin-Elmer Carousel printer, md a North Star Horizon computer. 


but decided it was overkill for our 
small business. Many files were ma- 
nipulated, 5-digit account numbers 
were used, and fairly elaborate forms 
were produced. All these were way 
beyond our needs or ability to han- 
dle. In another example, most word- 
processing systems are fine for profes- 
sional secretaries or typists, but they 
have a bewildering array of features. 
In one popular text editor, virtually 
every key on the keyboard assumes a 
special escape role in editing. You can 
insert, search, delete, search and 
delete, reformat, and on and on. 

2. Much of it is too expensive. We 
are a small, nonprofit corporation; 
we barely managed the funds re- 
quired for the hardware. We simply 
cannot spend hundreds or thousands 
more on software. 

3, The programs are incompatible 
with each other. The key used for 
correcting errors is BACKSPACE in 


one pregram, DELETE in another; in 
one program, you specify line range 2 
through 35 as "2,35" and in another, 
as "2:35"; the letter "s" stands for 
"save file” in one program, “w” is 
used to "write" (save) in another. Our 
staff would never be able to keep 
these straight. Some vendors are 
overcoming this problem by offering 
complete packages. This is a step in 
the right direction. 

4. The commercial software is nearly 
impossible to modify. Much of it is 
shipped as machine-language mod- 
ules. 1 have years of bit-picking (or 
bit-twiddling) behind me, and | still 
find no beauty in deciphering a mem- 
ory dump. ©r the program is in 
Pascal, or C, or whatever, and we 
don't have a compiler for that lan- 
guage. 

5, Many programs require disk 
changes and other potentially danger- 
ous procedures to run them. If profes- 


sional system managers sometimes 
get disks mixed up, what about 
nature-center employees? 

6. The most important reason of all: 
the programs don't do what we re- 
quire. Thus, even if we received a 
package of compatible programs, all 
with the same human-factor inter- 
face, we would stili have to make 
many modifications to suit our needs, 
I'll illustrate this with two examples: 
the salary program and the mailing- 


list manager. 


A Salary Package 

A salary program is very useful. 
Employees work odd hours. Some are 
paid weekly, some hourly. Deduction 
status for an employee might change 
during the year, Part-time workers 
come and go. Income tax W-2 forms 
have to be prepared every year. It's 
nice to automate this, 

An advertisement offers a "power- 
ful, flexible payroll program. Federal, 
state, Social Security, etc, withhold- 
ings are automatic." But we have 
some local obstacles. 

New Jersey has an unemployment 
and disability tax that affects only the 
first $7500 of income on a per-person 
basis. This threshold is crossed at dif- 
ferent times by different employees. 
Mary Smith's year-to-date wages last 
week were $7404; this week they were 
$7581. We have to recognize that 
$7500 was crossed, and tax only the 
proper fraction of the week's pay. 
The $7500 figure changes as state 
policy changes. Does the "powerful, 
flexible payroll program" handle this 
tax? [Various other states have excep- 
tional procedures that create prob- 
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Design and Strategy "S 


for Distributed Data Processing 


by James Martin 


“The man generally acknowledged to be the 
computer industry s most widely read au- 
they, best attended tecturer, and foremost 
auihomy on rhe social and commercial im- 
pact of computers.” — Computer World 
"Distributed processing is here tà stay and 
will change the way hardware and software 
are implemented. ` — James Marlin 

Hera is clear strategy and illusirated techniques of 
lor disinbuted procassing. The author 
skillfully builds understanding of the complex tech- 
nology. 637 pp. $37.50 
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The Text Solution for APPLE II® 


Now APPLE П® Owners Can Solve Text Problems 
With VIDEOTERM 80 Column by 24 Line Video Display 
Utilizing 7 X 9 Dot Character Matrix 


Perhaps the most annoying shortcoming of the Apple (I" ia ils lirnilation of displaying only 40 columns by 24 lines of 
text, all in uppercase. Al last, Apple Il" owners hava a reliable, trouble-Iree answer to their text display problem. 
VIDEOTERM generates a full 80 columns by 24 lines of lexi, in upper and lower case. Twice the number of characters ав 
the standard Apple I display. And by utilizing a 7 by 9 character matrix, lower case letters have true descenders. Gut 


VIDEOTERM 
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VIDEOTERM's on-board asynchronous сгүзізі clock ensures licker. Iree character display. 
riy the ваге oi Ing Pascal Language card. VIDEOTERM ulitizes CMOS and low power con- 
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патентин Adg to lhal ДК ef on-board ААМ, 50 or 60 Hz Operation, and provision Of power 
and зри connectors for a НОТ pan, Problams are designed out, not in 


The esting display may be aliered 16 inverse video, displaying black characters oo a white 
пан PhRONME conjaining allarmmate chasacler sets and graphic symbols are available trom 
Videw А swiichplale оріпоп ама you 19 use ihe same video monitor tor ether the 
VIOEOTERM of Ihe slandard Apple И’ бару, instantly changing displays by Піррі a 
yngie (ogple switch. The swilchplate assembly iseris into one af the rear cul-outs an the 
Appie id case mo ihal The Toggle Switch ав readily accessibte And the Vides KEYBOARD 
ЕННАМСЕН can be installed, allowing upper and lower case character eniry corectiy from 


7X12 MATRIX 
18X80 OPTIONAL 


7X9 MATRIX 
24XB0 STANDARD 


eur Apple |1" keyboard 


ІК бі on boami RON "hrmware controls al o 
language раісћез are needed for normal VIDEOTERM use 


Енпумаға Version 2.0 


Firmware 


Сматаев 7 x9 mal 

Optimo. T x 12 matrix optign; 
Атта шым сайтаа 
СЫС аё opha, 
[reti ipte vicio Dno 


18» 80 


Want 10 Kiet mare? СНЫ 
through your оса deakw oF 

Palgrenco Manual gnd дейш! 1ha amount id you decide ta 
сараи н lor hall Ihe cost of a enmaai VIDEOTERM, Al last 


raiion Of ihe VIDEDTERM. No machine 


Duspiay 24 x 00 ии descenders} 


x 42 талк wiih full descenders) 


du? lock] Appla dealer 1ó6dgay lor а demonstration, VIDEOTERM is avaiable 
rect om Viden 1v Corvallis, Oregon. Dr send for the УІЗЕОТЕНМ Ownars 
purchase, Upgrade your Apple ti? toa Tul terminal 


PRICE: з VIDEOTERM includes manual $345 
Lo GERADE ААИ у: 

, га " 
cand ш зм == "Тл 12 CHARACTER 5 {39 
mr" na «И (nima ну Und arma рані болат Ник = MICROMODEM FIRMWARE $2 


APPLE II? 


Introducing the 


KEYBOARD 
ENHANCER 


s PUT THE SHIFT AND SHIFT LOCK BACK WHERE ІТ BELONGS 
* SEE REAL UPPER AND lower CASE ON THE SCREEN 
s ACCESS ALL YOUR KEYBOARD ASCH CHARACTERS 


Vides has the perfecti coenpanson (oc your 
wor ргосеъми soltwase the KEYBOARD 
AMD DISPLAY ENHANCER (тый the 
enhancer in your APPLE П and be typing in 
foward case jui Же a hypeswniber: It pou want an 
upper case character, use the SHIFT hey оғ the 
CTRL suy for shit lock Mot сапу thet. but you 
sev upper and lower case on the sonpen а you 
type Рене compatible wih Appie Write 
and other word processors Мы, for rampie, 
Supn -Texi 


I! you want tn program in BASIC., ни put н 
back indo the alpha lock mode, and you have 
ite orginal keyboard beck with в Шан im 


Circa 385 on inquiry card 


OWNERS! 
& DISPLAY 


provements Noi esi can ern Bes iuge] 
characters dredh hom the keyboard, oc re 
qure he Cantal шу to be prend. with. thee 
RESET to preven’ acciderat resets. 


RR. UE. 


ажет еттт 


PRICE » KDE-700 (REV. 7 оғ greatest}... eens . 6129. 
М KDE-000 (REV. 6 or iraa). 41 кт к... , 2129. 


Apple Tl” in a trademark ol Apple Conputer, Inc 


KEYBOARD AND DISPLAY 
ENHANCER в recommended Tor use wirh zii 
revisions of the APPLE I) Ы includes 6 KC, яғы 
EPROM and фрли mounted on à PC 
board. amd а keeper cable Ели, indallation 
mearng no sodri oF кышпы recen Alier- 
neve delsuh modes we dip miich seleciable 
You can even remap the keyboard, «electing an 
abernada character ser, lov салыт applications 
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897 N.W. Grant Avenue 
Corvallis, Oregon 97330 


Phone (503) 758-0521 
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lems for general-purpose payroll pro- 
grams....RSS] 

The workmen's-compensation 
audit usually requires salary to be ac- 
counted between arbitrary dates, 
such as February 1 to August 20. Can 
the package handle that? 

No matter what package is offered, 
we will find something we need that is 
not included. 


The Mailing-List Manager 

Many mailing-list managers are af- 
fered. They usually contain various 
fixed fields, a few including special 
keying fields. Surely we could use one 
of these. 

Probably not. We had eight years’ 
experience with our first mailing-list 
program and developed a long wish 
list for the next one. We don't handle 
just names and addresses. We handle 
memberships, We want to record 
contributions and remarks. ІР jack 
Armstrong donated an enlarger for 
the darkroom, we want to record 
that. We might want a list of all peo- 
ple who have contributed since last 
September. Or all those who con- 


ECT's R?VO is an S-100 Bus ШО Board with 3 Serial 
(О Ports (UART' s), 1 Parallel ГО Port, 4 Status Ports, 
2K of ROM with the 8080 Apple Monitor Program and 


2K of Static RAM. 


tributed last year, but not this year. 
Or everyone who gave more than 
$50. New contributions have to be 
easy to enter, and an automatic purge 
should be done on very old contribu- 
Hons to keep the file size reasonable. 
Key fields should allow "ORing" 
categories, such as "volunteers or 
patrons." The program must print 
labels, give statistical analyses of con- 
tribution records, and have internal 
checks on zip code validity. 

If such a program is marketed, we 
didn't find it. And these requirements 
are not at all unusual —they are what 
any business such as ours would 
reasonably require. 


Software Development 

In the fall of 1979, uncertain how 
much software we could purchase 
and what it would do for us, we re- 
ceived our North Star computer. It 
came with BASIC, DOS (the North 
Star disk operating system), and a 
few memory utilities such as disk 
copy, hexadecimal or ASCII dump, 
etc. There was no machine-language 
assembler or disassembler (symbolic 


$295.00 


dump), nor was there a text editor, 

Since we had no funds for such 
software, [ began playing with 
BASIC and found that I liked it very 
much. Best of all, it allowed direct ac- 
cess to memory with FILL and EXAM 
(РОКЕ and PEEK) and raw key- 
board input of characters, essential 
for picking up special control keys. 

We ended up coding all of our soft- 
ware ourselves. Each program was 
first outlined and discussed with 
other computer people and the 
nature-center staff. Each took a few 
weeks to write and document. By 
summer 1980, we had the following 
programs: 


@a text editor 

ва program to record field trips we 
ran, with attendance, date, etc, and 
an analysis feature to yield summary 
statistics over any time span for all 
types of trips 

ва payroll program 

ва general-accounting package, with 
a wide range of features, has already 
saved untold hours of volunteer and 
staff time 


Building Blocks for 
Microcomputer Systems, 
Dedicated Controllers 
and Test Equipment. 


RM-10 
S-100 
RACK MOUNT 


| == CARD CAGE 


ECT's HM-10 is a rack mount 10 slot Card Cage wilh 
Power Supply, consisting of an ECT-100 rack mount 
Card Cage (19"W x 12,25"H x 8"0), the MB-10 Mother 
Board (with ground plane and termination) all 10 
connectors and guides and the PS-15A Power Supply 
(15А @ Ву, 1.54 @ + 16V). 


$295.00 


Specializing in Quality соста Hardware 
| — ты Industrial ә Educational е Small Business = Personal 
| Ё | Card Cages, Power Supplies, Mainframes, CPU's, Memory, I/O, OEM Variations 


.ECTRONIC CONTROL TECHNOLOGY (201) 686-8080 
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763 Ramsey Ave., Hillside, NJ 07205 


Circle 139 on Inquiry card. 


STATE OF THE ART 
MEMORY SYSTEMS 


256KB LSI 11/239 SINGLE DUAL WIDTH BOARD 
The First and Only 256KB Memory on a Single Dual Board. 


4 MEGABYTE ADDRESS FIELD — Mos! memorias available for the DEC 
РОР 11/23 are only addressable to 256K bytes (18 address lines). The 
C-1123 is addressable 10 4 mega bytes (22 address lings) so there is no 
nead to worry about obsolescence. 


FAST ACCESS AND CYCLE TIME — With an access time of 240 NSEC 
and cycle time of 400 NSEC one is insured the best throughput on the POP 
11/23 system. 


PARITY — Тін С1-1123 generates and chacks parity for each byte of 
mamory, Totally DEC compatible. 


BATTERY BACKUP POWER CONSUMPTION — Power requirsmant for 
the module is өлү 1.2 АМР from the 5 vali supply. Tha Cf- 1123 is easily 
configurad for hattery back-up mode of operation raquiring only 300МА 
from a single 5 V back-up supply for 258KB memory in the down state. 


SINGLE QTY. PRICE: J2K x 18 $575. 128K x 18 914825. 


512KB SINGLE BOARD MULTIBUS® MEMORY 
State of the Ап Multibus Memory Oasign. 
First to Offer 512KB on Опе Board. 


The 01.8086 module is compatible with both B or 16 bit Multibus Systems. 


PARITY — The Ci-8086 generates and chacks awen parity with selectable 
interrupt on parity error. 


FAST ACCESS AND CYCLE TIME — Data access is 2TONSEC and cycle 
lime is 375 NSEC. 


16 MEGA BYTE ADDRESSING — The memory is addressable in 16K 
increments up 10 16 maga bytes. 


LOW POWER CONSUMPTION — Total power consumption is under B 
watis. 


SINGLE ОТҮ, PRICE: 128K 3 9 $1350. 512Kx9 $2995. 
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БАК к 9 EXOACISER® | SINGLE BOARD MEMORY 
For Exorciser |, Exorciser 1 and Rockwell System 65. 


y Ti й [ [ L Г Г E | Д FAST ACCESS AND CYCLE TIME — Data access time i& 225 NSEC and 

pka pi n “ т“ cycla tima is 400 NSEC, allowing the unit to work as a static RAM at clock 
1] i 1 à 5 ! я " rates іп excess of 1.5 mags hertz. For 2 megahertz operation the board can 
be easily configured to utiliza а cycle stealing refresh operation. 


ПТ ' т ; Г Ж ADDRESSING — On-board mamary select is available in 4K increments 

| L 1 J 1 Е. 1 iT LE ^ „а mr up to GAK words of memory on either the VUA or УХА control inputs. 

| M 1 1 LI rT 1 1 ' Г X : LEM | PARITY — On board even parity with output jumper select to the system 
"E LEM" и 


bus as а parity error ог non-maskable interrupt. 


4 i 
ГЕН ғ 


Complete board power consumption is under 7 watts. 
SINGLE QTY. PRICE: G4K x 9 $575. 


Tested and burned in. Full year warrenty. 


DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 


Chrislin Industries, Inc. 


31352 Via Colinas e Westlake Village, СА 91362 е 213-991-2254 


оа ct р рефері. пі fha kusi Corp. Эі И м а тілі of Digia Equagenend Corp. EXOficss: поп iradeenarh тї hermis 
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Circle 82 on Inquiry curd. 


If you're looking for: 
the best prices 
in the U.S.A. on 


THS'80 
MICROCOMPUTERS 


We have consistently offered the 
TRS-80 line at savings up to 20%. You 
can save up to $1500 by buying 
from Computer Discount of America. 


ATA | 


моль 
MICROCOMPUTERS 


| 
К == 
We have the full line of ATARI per- 
sonal computers and systems. 
Model li 
26-4002 
Model 111 
26- 1061 dk. Level | 
26-1062 160 Level ll $ 845 00 
26-1065 — 48K, Level fl 2-dnve'RS-232 $21150 
Color Camputer 
26-3001 4K 
26-302 16K w/Ext Basic 
EPSON 
MX70 


MXBÜ 
MXBOFT 


à 
LET 


64K. 1 disc $3385 00 


$ БІП 00 


$ 329.00 
$ 499.00 


Printer 
Printer 
Printer 


Our savings are as big on expansion | 


interfaces, printers, diskettes, Apple 
Computers, OKIDATA Microline, 
С-ІТОН Starwriter, Lexicon Modems 
— everything for your computer, 
We have the largest inventory in the 
Koriheasi, and most models are in 
Stock, for immediate delivery. 

Qur full price catalog or a price 
quote is as near as your phone. 


CALLTOLL FREE: 
800-526-5313 


Computer 
Discount 
of America 


COMPUTER DISCOUNT OF AMERICA, INC. 
15 Marshall Hill Road, West Milford Mall 
West Milford, New Jersey 07480 

| in New Jersey Call 201-728-8080 
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@a label program, which handles any 
number of files, and prints names, ad- 
dresses, and optional comments in list 
or label form, is used for special mail- 
ing lists, such as the list of volunteers 
ва main mailing-list program that, as 
already mentioned, also keeps track 
of contributions 


Operating-System Changes 

The 10-percent gap exists not only 
for commercial-application pro- 
grams, but also for languages and op- 
erating systems. The North Star soft- 
ware comes with several pages of 
documentation on how to make 
changes to suit your hardware or 
other special requirements. These 
were useful, but the beginning pro- 
grammer might have difficulty 
understanding the functions of these 
changes. However, some changes we 
had to make were not documented, as 
in the following example. 

After writing the text editor and 
getting it to work with the video ter- 
minal, I tried it with the printer. It 
started off all right, but carriage 
returns suddenly began to be inserted 
at seemingly random places in the 
text. This made the editor unusable, 
so I had to find what was causing the 
returns and suppress them. 

The problem turned out to be in the 
operating system. [ fixed it in an 
afternoon with hardware boots, 
hexadecimal object-code dumps, and 
some trial and error, It's the kind of 
thing that turns on a computer buff, 
but not the manager of a nature 
center. 


Computer 1, Staff 0 

When the editor and a few other 
programs were completed, it was 
time to introduce the computer to the 
staff. It was a rather difficult first 
month. But to judge from my ex- 
perience with human factors and 
computers, it was no different from 
any other first encounter of inex- 
perienced people with computers. 

The initial problems were severe 
but were quickly cured. The worst 
one involved the inability of people 
to differentiate which program and 
which mode they were working in, 
People would give BASIC commands 
to the operating system (such as 


"RUN") and receive puzzling 
responses (in this case, "1"). When 
they finally got into a program | 
wrote, ] expanded on the error mes- 
sages, but they ignored thera any- 
way. The most common error in the 
editor was typing text when com- 
mands were expected (ignoring the 
command prompter) and vice versa 
(ignoring a text prompter). Training 
and much practice overcame this. 

But the most persistent problem, 
which still exists to a small degree, is 
getting people to grasp the concept of 
files. Assume the editor is used to 
create a file "turtle," The next day, 
our secretary enters the editor and 
reads the file "turtle." She modifies it 
and, instead of writing it back to "tur- 
tle," writes it instead to "shell," 

Any experienced user of systems 
like these will realize there are now 
two files on the disk: "turtle" and 
"shell." But not the novice. The 
novice thinks the editor somehow 
worked on the file "turtle" and refiled 
it under "shell." In other words, our 
secretary views the system as a filing 
cabinet in which a folder was taken 
out, worked on, and put somewhere 
else. 

The confusion was compounded 
when "turtle" was read in, "shell" was 
read in and appended to "turtle," and 
the result was written to either of the 
old files or even a new one, "egg." 
The problem arises because a novice 
doesn't realize the computer actually 
works on a specia! memory or tem- 
porary file. The novice insists that the 
computer is working on "turtle" or 
"shell " and will not accept the con- 
cept of working on this merged file 
that really has no name and no direct 
correspondence to any file on the 
disk. 

Some computer-oriented friends 
suggested an interesting scheme to ex- 
plain the file concept. We obtained 
several decks of playing cards and 
had everyone stand around a table 
holding five or six cards. ] sat at the 
table playing the role of the com- 
puter, Each player's hand was a file, 
with the name of the player. We 
began with file "barbara." Instead of 
putting her cards on the table, I 
copied them, dealing myself an iden- 
tical hand from another deck. I then 


Q. What do these dealers have in common? 


A. They sell Tarbell quality products. 


ALABAMA 


"Jan Солашың) 
1312 Brookmeede 51. 
Нисаа 452-4364 


ARIZONA 


Hn Works 

2532 W. Thomas Ad. 82 
Proenia 271-9098 

5- 100 inc. 

14425 No Tám 54. Suila В. 
Scottsdale @@1-7870 
Тампере Computer 
2113 8 Mh 

Time 938-2163 


NORTHERH CALIFORNIA 


Jayne. Elcironics 
Se. Bal ғНа. 
Ұша 1733-2515 


Манн! Computar 


Саты, inc. 
3048 No Cidar Avenue 
Fresno 227-4479 


set i Computer 
W. Shiw Ане Sue 380 
Fresno 221.7211 
D AW Dopisi 
7624 Пефдесені Orve 
(оз Ados 968-1460 
katri 
ва Епннїс Avenue 
Pato Allo 321-5801 
: tal Graphsca Systema. 
835 Indubkirigl Ave 
Palo Ано 6856-7500 


Su Systems 
1157 Chess Drive, Suta G 
Foster City 349-2340 
“Рк Systems 
1255 Астап 
El СатИов 235-528) 
Computer Stare af 
San Lead 
TUI MgcAribur Blvd. 
Sen Leandro 569-4174 


Computers Wes 

тїй Creekside, Suna 319 
walnut бетм 9464-8431 
Buch Associates 

1240 Arch Sirest 
Bekele, 948-0700 
Queue Computer Corp. 
1044 тне у Avenue 
Beketay 645-8300 


" Belt Contra 
270 


San даши 479-4268 
Camputer Рена 
20 Ори Grows Ave 
Vvrogdacra 488-0992 
Data Comm Engineering 
720-0 Capito! Avenue 
Сарио 475.3540 
"ACS. ind. 
2718 Walsh Aviat 
Santa Clara 244-4505 
System Technology 
100 А MI. Furulón Rd 
San Jom 251-8002 
Місто Comput Store 
2108 За. бамот 
San Joes 177-4885 


Electronic Syatema 
heed Ит Blvd 
San Josa 228 


“low Bargin 


SOUTHERN CALIFORNIA 
"Mirsacomp 
3018 Wererty Оте БЮ 
Los Angeles 666-4447 


921 N La Jobe Ave 
Los Angela, 655- 
См Синаны! 


ца Апа 617-2185 
Аршин Procesacr 


Laboratori 
TIEDE So. Prinrig Ave. 
Hawthorne 678-8040 
“Гама Пар 
яти W Sis янын 
Lawndgh 679-9007 


"ЗАБ CompuWr Products 
17766 Sunest ВЯ 
Pacitic Pallandes 

459-5674 


*Query оиы 


ати 
4512 Ce via Та 
Marina De! Fi 623-5050 


"Computer Galkxy 
14112 San Amoma 
Norwalk 863-8008 


PO Box 1 


Lomita 328-8482 


Culberson & Азасслез 
14891 Leahy 
Ballllowar 920-7438 
Action Computer 
Enterprise 
55 W. Del Mar Blvd 
Pasadena 763-2440 
natron Intemationel Co. 
14 Resets Bhd.. Sura 6 
Northedge 681-8700 
Hobbyworld Electrons 
18611 Business Canter Dr 
886-9200 


Van Nuys 706-7411 
Datd Vector Corporation 
2412 N. pne St 
Burbank -2046 
‘Astar intermaional Co 
5878 Frances Avenue 
Chno 284-0561 
Richard Chew 

2020 Crown Circle 

La Verne 696-3480 
E.D.P Management 
5465 Lake Murray Bhd. sD 
La Mesa 462-5400 


Byis Shop 
86038 
San Diego 565-8006 


CTO- The Computer People 
4560 fiuNin Acad 
San Diego 


Ет: а Cotiege В! 
К № 

Fullerton 879-8388 
International 

Soentific USA, lnc. 

879 5. Stale College Blvd 


Suite Е 

Fullerton 870-0481 
H Software 

11502 жынды Lane 
Garden Grove 534-0115 
"Schan hce Systems Inc. 


H "e Geach 
е а 
9283-27 30 
"WEH Computer Systems 
B4B1 Grace сна 
Huntington Вазе 
Seam 
Coton Awocuhes 
1278 те gis 
unma 


Compuler Systems and 
в 
Но Main Sirem 
535-338 


Byte Shop 
tH E Yorba Linda Bivd. 
PFipcernia 524-5300 


Auranced Compariat 


Producta 
1110 Я. Еа E 
Sante Агы 33 


"L. EMctronica 

410 Hall Амата 

Santa Ала 557-876 
“Compules Plus 

1827 Site Street 

Sante Barbera 9253-4542 


COLORADO 
"Epailon 


34501 Е Alammda, Бір. 204 


Autre 344-0874 


Buntirurts. Data гайт 
1858 МИН Бе 
Boulder 444-3652 


CONNECTICUT 


055 Dicwell Avenue 
Hamden 5269917 


FLORIDA 


Арон Mke OETH HA 
echnológy kc. 

241 Odd Citi Aast 

Talahasspa 578-3355 


"Quarry Гален. 
1033 M. E. Hh Are 
Gainsvidle 373-7058 


*Mattheu-Douglas 
Assoc. inc. 

m E. ni » Drive 
uymonts Spring 
830-9611 


ike n FU. Laterale 
76 W. Оәмігні Park 
Ft Lauderdale 488-294) 
Erdman Computer Senmces 
2454 М.Е Duxie by y 
Jensen Beech -JA 
"Microcem puter 
Technology 
1548 Ww. Brandon Blvd 
Brandon 885-8714 


OEORGIA 
ны dig 
Әсіре 


125 Technology Par Park 
Norcross E 


Computariand of Allante 
2423 Cobb Parkway 
Atlanty 577-2449 
tH В L EMctromes 
5144 Peachtree Road 
Ahama 455-0628 
HAW All 
"Капеш Compu 
47-400 Kam б 
Kaneocha 27:67 
Mahalo Microsystems Ltd. 
355 Royal Hewsln Ave 
Hono 22-2152 


Small Computer Systema 
3140 Машаа Avenue 


ILLINOIS 


Lilipas Corpore Mart 
4288 Овну» Stil 
ӛкоһе 674-1383 


*“Midweal 
Microcomputers Hec 
708 8 Main Stree 
Lombard 495-5060 


Bies Systems Inc. 
7037 West North Avene 
E Park 385-5342 


r Se La renge Roso 


$ takes ah 
"Мүса ы ыы” 
25 W. 178 - МАН SL 
Морага 420-9601 
INDIANA 


Compute Сснин 
Services 9 


4501 H, Mich 
indian pole 1558-5230 


"тї БӨЛІМНЕН бүкті 
530 Pace А тіне 

Пум 322-546 

Фиш Domain 


2805 E Sire Gerd 

Fort Wpyrg 452-5415 
“Бала ariki 

223 Wiep Dodd 

_Bloominglan XM cT 


9н M Guppy 
817 Agathon Grive 
Évarwvilg 85-3877 


"Dealers who sell Tarbell EMPIRE series computers. 


bal Techingtog 
oc 10007 


марень 422-2546 
€ 
Computer Cente 
4418 Johan Drive 
Малын» 432-2543 
LOUISIANA 
“Greet Southern Computar 
g ms 
AS Talbot 
Thibodauz 446-8437 
Computer Electrónica 
1055 Dallas Оте 
Baton Ноиде 924-8088 
MARYLAMD 


Мега — QR 7-4471 
MASSACHUSETTES 
“The Computer Mart ing 


7 Roberre Rd, 
Wateglay 


MICHIGAN 
Specirum Compulers 
28515 Soythligid Road 
етир Village 559-5252 
Цай я Зумегта 
28783 бап Acad 
Gouhin 559-5300 


siege Сотр Compur Syms 


51 CIAM pom TT7.7780 


GAW Сите Оля 
3772? Amshain Road 
Leoma 444-5441 


ерып 

4180 - 441h Siren S.E 

Grand Ири. 608-9700 
MINNESOTA 

Microgaeugrammieg Une. 

1381 Lert еи Bivd 

Вінпаліі» 694-3510 

Microage Compulw Store 

81 Seah 10th 

Manreeepolia 38-1777 


HEW JERSET 


“Choo Intemnabonal & Co 
$2 Hackimdack Plant Ad 
Кәзнілийап 863-4200 
Computer Emporium 
Big 102 

Aréniued of Commerce 
Слинг, НІМ 687-7554 

*Financial Sotware 
54 Grove Sinead 
Никин 7895-5607 


Ұн ага Electronics Supply 
1663 Wogdbndge Avenue 


“Схытцайы Man ei fl ine 
50% wor 
ични 2859-0600 


HEW MEXICO 


Suntech synami; Ing 
7106 puna М 
A burgua Bd BASS 


HEW TORE 
"Sheen ыыр үр; 


12 Schubert Stee 
Susan Пы) 448-6282 


DAE 

От kapil Road 
Ек Ghaster 

(2 Gompuberg, Inc. 
§6-18 Sani Sve 
Fools 470-1400 
Bramo 

за Goodwin Fiacs 
Маәгімимі 281-0452 


Diets 358 on inquiry card. 


HORTMH CAROLINA 
American Square 


Computers 
4167 Кімей Orire 
Jamesiown 980-4577 
*Digetal Dynamitt Corp 
1138 Ciamnant Avanus 
Charki 374-1827 


Southern га; Зе 
Bytia Inc. 
Vernon Park Май, 
Sute BORA 
Клас" 6527-4651 
OHIO 
“Service Speciakat 


127 Mo. Prospect 
Oberin 775-1742 


#3800 Mercantha Road 
Cleveland 464-7410 


Computeiamd of Clavelend 
1208 SOM Center Agag 
Mayteld Нам 461-1200 
"Cincungti Computer Store 
11711 Princeton Pike 
Cincinnati 671-4440 


Whotessa/Retai! буулат 
2706 Lillian Lane 
Fairborn 426-8781 


OKLAHOMA 


Micralifinca Inc. 
304 М Meran Avenue 
Эше 15 
Oktahoma City | 947-5646 
OREQON 


Micra MaMhoda 
1165. W ist Street 
Warranton 661-1746 


WRA Computer 


Corporation 
5450 5 W Parkhill Way 
Poning 244-2168 


"Compuleriand of Portland 
12020 8 W. Main 5ге 
Tigard 620-6170 


PEHNS'TLV ANTA 


Ene Computer Company 
1253 W Bh Sireet 
Ене 454-7652 


*Marhatiine Systems inc, 
2337 Philmont Aranya 
Ном чаму 

947-0670 
Compete Methods 
523 Hansen Road 
King cf Prussia. 265-2580 


TENNESSEE 


“Аса Mini Systems inc 
1596 Ft Cempbeit Bhg 
Trade Winds Non 
Cigskswile 645-3832 


TEXAS 


Aken Страна Systema 
1302 Rivet Саке Drove 
Flower Mound 431-9155 


“Тһе Micro блага 
634 $. Central Exprestway 
Fiuchardson 231-3006 
монм Dalacomm 
1174 Commerce Drive 
Richard&oón 669-1818 


The % E Computer Sige 

9090 mmong F remuary 

Dips 634-2687 

Ома Time Sys ma 

1212 Main Зігеді Suite 1 10 

Houston 658-5672 
*Alimch Cones Corp 

17884 Мы рту Fed. 

Baniding 412 
Sulton 409-5697 


НАТ Нину Естой 
Азып 


VIRGINEA 
Атка Compute А 


Telecom 
11201 Sunset Hilt Bead 
Akkon 471-6288 


"Хаты Corporation 
Suite 211 
6641 Баски Road 
Soringheld 500-5050 
Computers Fus 
5120 Francona Road 
Акканы 971-1997 


Тың me OT? 
WASHINGTON 


"innovative Computing, Ing 
19820 - Ath Avenue NE 
Бааны 487-2448 
ене Computer Produch 
1114 Industry Drive 
Sestiie 675-1830 


Forest Зана 
820 - dth Streal 
Anacortes 293-5154 


Qtympic Computers 
Pi $. Lincoln 
Port Ange 457-3315 


WEST VIROINLA 


The Computer Store Imc 
зн + ІР В! 
шысы! Paring Bidg 
Chesteston 345-1260 
Associated Computer 
Сотына 

1932 Pine Ver Orte 
Morgantown 500-2338 


"The Computer Comer, МЕ 
22 Везе? Avenue 
Morgantown 282-8700 


WISCONSIN 


OMA Inc. 

845 Meadow Lang 

Sheboygan Falls 407-5006 
в Shop of Мими 
19 W. Layton Avenus 

Сгеетініі 281-7004 

cUm Lantera Computers 
13 Unwersty Avenue 

Madison 233-2008 


OUTSIDE U.S.A. 


TE and Cornoahy 
207 Yoko ts 


3B 
Mádorku Yokahs 226 Japan 
1045) 473-3171 


Сағынаг Microcorngpuler 
Sys Аво Ltd 
1388 Minn Stree 
Smithera 
B.C Canada 20J 2М0 
1504 ) 647-4838 


The Parent Dikce 
Hurricane Hole 
PO Boxes 5558 
Маззаи, Ваһінтііе 
|808! 323-1371 


*Jarrod Electronics inc 
349 Sitverstone Drive 
Rexndats Ontsria Cenpde 
MOY 3.38 (416) 745-8455 


Моб da 

1-7-1-1003 Балалы 
Cheba City, Chiba 260 Japan 
0427 (47) 30M 


*Micrabech Com 
748 Martin рагі 
Winni Магн ка 
(2043 657-538 
108 Koonngal Aven 
таты 
Тп. 
MSW Ашны 2120 
(02) 6840452 
Сойсо Енмітдтікі Lid 
4050 Jean Taken 8 WW 


Boe ЕНЕН 
Quebec Canada НЕР ТӨРТ 


($14) 735-5511 

Compi Centre 

B Ds-La-Bachae Shaw 

кела. South Wales 
ЗАТ 3EX 


ULTIMATE SOFTWARE PLAN 


We'll match any advertised price 


On any item that we ca 


you find a lower price on what you 


bought within 30 days 


it, just show us the ad and we'll 


refund the difference. 
It’s that simple. 


тишү. 


rry. And il 
of buying 


Combine our price protection 
with the availability of full profes- 
sional support and our automatic 
update service and you have the 
Ultimate Soltware Plan. 


It's a convenient, uncomplicated, 
logical way to get your soltware. 


MICROSOFT 


MM CL ты He 
Apt Сара ADO SAB 
Matical(PAS 3i 5840/5340 Coboi-d0 574/300 
ASYST DESKIN kachi . $144/$rb 
Prof Time Account. 549/540 —— Erkt-BO ‚$ Вала 
“Gener Subroutine — $2809/$40 MuSimpriAu MAIN ,$224/$nA 
к“ Аррікжіюл Utiles ..$439/:24D Миа , ЖТ? па 
COMPLETE BUS. SYSTEME ORGANIC SOFTWARE 
Creator $289/$25 e Texter ІП 814/825 
Reporter | 181697 Е It. ...$200/325 
Both 388/845. ^ Metone.. ..5260/530 
er qun MAE 7 
% oe Sms Gees! Lodgar . $ MAW 
UitraSor il ...%159/425 Acct Rec Acci Рау $ 58/820 
COMPUTER PATH. aa wi Cs $ 590/320 
Peartilevel 1}... ... $ 96/325 $1205 
Poari Печи 2). . . $200 $40 ^ 3 + CBASIC-2 , o 3198/3575 
» Pear (level 3) 3549/3250 PEACHTREE* 
D4GITAL RESEARCH General Ledger .$300/140 
CP/M 2 XN Acct Recewable $300/440 
NorthSta 140/625 Acct Payable 3380/5340 
TAS-80 Modei ТІ (Р «T 158/535 Payel. |. . $399/340 
M icropolis. 4180/%25 Inventory . +300540 
ің es . $160,525 — Surveyor 3359/7540 
РІ 71-80 5459/5835 Property hipt $799/340 
 BT-B0 ‚ 5179830 CPA Client Virlte-up. 9799/7540 
Mac $ 84/815 » PS Version Ad $129 
Sud i $ 65/515 SOFTWARE WORKE 
2-Sed $ 90/515 (СООЗ to CP/M) $ 59/$na 
Tex А .$ 90/315 Aatior : $ B8/$ng 
D-M.A. M aichnMakar $ 97/520 
КЕТҮ Н Нақ Work Sheet $177/520 
св8.. .. 8345 STRUCTURED SYSTEMS 
Formula, . 6450345 GLorAAoraPorPpy 55997540 
Inventory Comiret 590/940 
GAAHAM-DORIAN Analipsi . 4 199/125 
бетни Ledger , $729%40 оттан $179/$25 
Acc оа, "EE eat Ябай. ....  . .& 89/520 
dob Costing .  . $729/340 БИРЕНӘСЕТ 
Payri И $729/$40 [1ьйй]ги нїн: | $ 49/320 
Inventory il. ‚ . 3720/9840 Снагов |! .$ 84/320 
Рау .. $493/$40 Diak Пек X 84/220 
Inventory =. $493/$40 „т Forth (8000 or 2801 $149/$30 
Cash Register $4U3/$4D Fortran. ... | ‚ .$219/930 
Apartman igt .. ..$493/$4D0 Рога мунаг. . 3280/335 
ing $729/$40 — UHher А . ie 10% 
Medical 5720/4340 
бегім. ыш ш .. РГО GL or AR ur AP or Fay. $ $ 79/325 
ER А - т ИСИС ‚52007599 
Selector iV... . ' 348904235 „ОСОН $ 149/324 
MICRO DATA BASE SYSTEMS — , Scribe %740/425 
«id ze jx prr Both. . 2. .$249/$ 50 
-DAS о QRSorRTL.. 3260410 WHITESMITHS 
MD&S PKG $1205/360 "c" Compller $600/$ 30 
MICROPRO Бақсы [inet СГ] +090345 
WordSitar. . . . $319/$80 “DATA BASE" 
Customization Noies.. * Barina FMS-80. . 4 5849/5845 
Mail-Marge . 100/326 dBASE II à 5820/7350 
eni eal Masl-Marge $419/385 Condy ll.. 38007950 
DataSta $248/300 Access BG.. 4740/250 
WordMaster А .$119/*94n 
SuperSort i ‚ $199/$40 
м Spell Star .. ‚ %176/7%40 


>” (New items or new prices) 
CP/M user: npecily dak systems and богу. Most formats available. 


"PABCAL 


Рамш/мт- $429/$2) 
Рака? 1349/31) 
^ Pascal/Ugc5 40 . $429/$3 Б) 
9 PRMCAUM —. $169/$ 20 
"WORD PROCESSING" 

— Word Search $17B/550 
3pelMaoard 220/325 
VTS/80 $259/565 
марс Wand $2HB/345 
Sotli Bunches $3489,/$45 
“OTHER GOODIES" 

Tha Last Öne. . $540/305 
SuperCaic &250/$50 
Target $169,430 
BSTAM 5148.515 

«^ BSTMS £14B/515 
Tiny € 69/350 
Tiny С Compiler $220/$50 
CBASIC-2 98/920 
Nevada Собо! 5129/4285 

т“ MicroStal 3224/52% 
Меди $105/515 
MiniModel %449:350 
StatPak $449/440 
Micro В+ .$228/$20 
Raid $224/$35 
String/8D. $ 84/520 
ВО (source | $279/3na 

“ISIS Il. i199/150 

v^ Pian BO $2809/$30 


INFO UNLIMITED 
EasyMritor 3224 
Datadex 33490 
Other . tous 158% 
MICROSOFT 
Soltcard (2-80 CP/M} $2659 
Fortran $129 
Cobol $490 
MICROPRO 
Wordstar 3260 
Mal [ч] .... SH 
Ы қанат шіден ы ‚2349 
Super 5159 
ааа Ter дт 
Масак 33 = 
CCA Data Mor : Ba 
Desktppa/Plan tl $158 
Мет $129 
Мнн $3158 
Visspiot $149 
Vitatrenad/Visiglol $220 
Zork $ 34 
FEACHTREE* 
General Ledger 52247940 
Act! Hecervabiás . %224/%40 
Act! Раувізе $224/$40 
Payroll .$224/940 
Inventory $224/$40 
"OTHER GOODIES 
dBASE II „3320/450 
“VU RIR 

(usew/Visicakc) . .& 78 
Super-Text (1 $127 
Сала Factory 4134 
ОВ Master $184 
Cnarfes Mann lans 15 
STC ева 1 


ORDERS ОМОТ CALL TOLL FREE VISA « MASTERCHARGE 
1-800-854-2003 exi. 823 - Саи. 1-800-522-1500 өм 823 


Overseas — add $10 err sddriional 


readents add 6 


% sales tax « Allow 
All items aubject to a are 7 мт 


* Add $250 postage and handli 
En есте С.С D ok + Prices subject to change without notice 


per each Hem "+ California 


THE DISCOUNT SOFTWARE GROUP 
6520 Sama Ave. Sulte 300 « Los Angeles, Ca 90028 + (213) 668-7677 


Int? TELEX 499-0032 BVHL Atin; CiscSoft - USA TELEX 194.634 BVHL Айл Пиясбоһ = 
TWX 910-321-3597 BvHL Atin: Discott 
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Circle 128 on inquiry card. 


modified my hand (the computer- 
memory file}, all the while pointing 
out that nothing was happening to 
her hand. I then copied the new file 
back to her hand, changing it. Or I 
copied it to someone else's hand. We 
concatenated hands, wrote them to 
different files, and did a variety of 
things that simulated what computers 
do. 

It worked! This exercise went a 
long way in clearing up the confu- 
sion, and I heartily recommend it to 
others. But don't let drop-in visitors 
get the wrong idea about what you're 
doing with the cards! 


A Happy Ending 

A few months after our staff's first 
encounter with the computer, things 
had settled into a steady state, and 
the staff was using it productively, At 
that point, one of the principal users, 
a secretary, left to help her husband 
in a small business. (No, they don’t 
have a computer—yet.) The new 
secretary arrived, and 1 fully expected 
to have to start all over with training. 

І was wrong. I spent almost no time 
at all. Instead, the other staff тет- 
bers trained her. How's that for a sell- 
reproducing system? 

Some of you might think that a 
happy ending to this story would be 
to say that our system continues to 
grow, we are finding more and more 
uses for the system, hope to expand 
to a Winchester-technology hard-disk 
drive, recode everything in ... (Wow, 
did I almost open Pandora's box!), 
and look toward a national network 
for nature-center data communica- 
lions, 

Perhaps some of these things will 
occur. But in the meantime, we are 
quite content with the system, I have 
stopped coding, except for minor im- 
provements, and can now spend my 
time outdoors finding wild flowers 
and mushrooms. The staff treats the 
computer as a piece of standard office 
equipment, and they welcome the 
time it has saved them. As our direc- 
tor put it, "We once thought it was ап 
unnecessary complication, and now 
we depend on it." She might have 
added, "And we take it for granted." 
What happier ending could this story 
һауе? 


OUR SECOND GENERATION DP-NET 


We at Delta Products have been invoived In ‘NETWORKING SYSTEMS’ for the 
past eighteen moths, During this time we delivered our first net systems to beta test 
sites. These closaly. monitored field fnetatlations provided invaluable data, which 
Deita Products fas incdrporated into the désign of our second generation of 
DP-NET aystems. 


SECOND GENERATION DP-NET 


The 5-4600 DP-NET syster will sup- 
port from tenysers, and provide 
each with thé own 2-80 CPU ard 94K 
of ram memory, Each gser will alse 
Havéf gocess to 40 megabytes of tard 

storage, 17.2 megabytes of file 
managed tape backup, and floppy 
disk. 


TRUE RECORD & FILE LOCKOUT 


Жу simply réading in the entire record 
Orfite you wish to protect, the DP-NET 
WASK SELECTIVE LOCKOUR guar- 
antees complete data integrity. The 
DP-NET also allows the use of today's 
popular micra applications languages 
(1.04 Cbasice, Mbasic*, Cobol®, etc.), 
without having tó compensate for tha 
problems inherant to these languages 
in the multi-user stivirénment, Wille §-4500 
mainialning CPM compatibility. 


INTERACTIVE RAMILY OF SYSTEMS 


The $-4500 is but one of m&ny DP-NET configugtiens utilizing parallel and/or serial 
Communication links. Delta Products also mandfacturerg a wide range of conven- 
tional single and multi-user #ysteths operating, under CP/M and MP/M. Single and 
multi-user systems сап be gPòraded to DP-NET'g; because their basic components, 
are utitizead in our network stema. We Вахе intentionally developed an interactive 
family of systems that are бртр сояйбите М and @@fnpatibie, never limiting 
the ability to adapt to a Higation. in the application. Delta Products, systems are 
available thru a worldwide hetwork of selec- г чан ee 

tive distributore and tealgse, Call for the | № 2 
name end number of the one пәнгесі to бі. 


See This System @ Comdex Booth #'s 285, 287 
Фа 15 a registered trademark o! Compilar Systems, 
m Cobol ^ra registered trademarks 07 Miorpsat. 

CA/M and, МР/М aco registered aplilemarks of Бура! Resegirph. 
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System Notes 


Discover the Machine 
Beneath the Machine 
A ZX80 Monitor Program 


R Scott FitzGerald, 570 NW Walnut, Corvallis OR 97330 


The most powerful instructions of Sinclair Research's 
ZX80 BASIC interpreter are PEEK, POKE, and USR. 
These instructions allow access to the machine beneath 
the machine by letting you examine, modify, and execute 
the ZX80's natural language: Z80 machine code. 

The 280 instruction set has all the functions of the 
8080 set, plus some extremely powerful commands of its 
own: block transfers, extensive bit manipulation and 
testing, indexed and displaced addressing, relative jumps, 
and programmed МО (input/output). Besides the 8080 
registers, the Z80 has a duplicate register bank and two 
index registers, an interrupt-vector register, and a 
dynamic-memory-refresh register. This adds up to a 
power-packed microprocessor "under the hood" of your 
ҒХ80. 

So why bother programming іп BASIC when 780 
machine language is only a POKE away? One reason 
may be that the tedium of entering an endless string of 
POKE statements to run a machine-language program 
discourages you from venturing outside BASIC. 

In this “System Note," ] present a monitor program, 
written in ZX80 BASIC, that gives you the power 


| Programming Aids for the ZXBO 
The following items are available from The Sof Tek 
| Company, POB 4232, Santa Fe NM 87501: 


A quick-reference guide for the ZX80 computer that | 
includes error codes, programmable-memory usage, 
| character set, the Z80 microprocessor instruction set, 


and a couple of applications programs. Item number 
ZXBOQRG. Price $1.95. 

Two dozen BASIC programs for the ZX80, in- 
cluding games, Z80 machine-language programming 
aids, graphics, finance, string manipulation, and 
mathematics. Item number ZX80PGM. Price 85,95, 
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to examine and modify memory using octal notation and 
to execute Z80 machine-language programs. The pro- 
gram MONITOR is designed to run on a ZX80 system 
with a minimum of 1 K bytes of programmable memory 
and a 4 K-byte interpreter. After you enter MONITOR in 
a 1 K-byte system, you will still have enough memory left 
for a machine-language program more than 150 bytes 
long. 

Listing 1 shows the program MONITOR, When run, 
MONITOR displays: 


OCTAL MONITOR 


and the prompt MODET on the video screen, You then 
have three choices. You can: 


enter a 1, which will cause a branch to the EXECUTE 
routine 

eenter a 2, which will result in a branch to the EX- 
AMINE/MODIFY routine 

eenter a 3, which will result in an exit from MONITOR 
to the BASIC interpreter 


The program uses octal numbers for data input and out- 
put because this is the natural number base for use with 
the Z80 op codes. 

Here are MONITOR's modes explained in greater 
detail: 


eMode 1: EXECUTE. A 1 response to the MODE? 
prompt permits execution of the machine-language rou- 
tine you have loaded into memory. Execution will begin 
at the decimal address specified in response to the START 
ADDR? (DEC) prompt. The machine-code routine should 
end with a RET (return) instruction (octal 311) to let the 
monitor regain control; otherwise, you'll literally have to 
pull the plug to return the computer to your control. Pull- 
ing the plug will erase MONITOR and your machine- 
code program as well, 


THE GRAPPLER" “әреммегссе 


A new printer interface 
that makes graphics easy! 


TOLL FREE (800) 854-8275 
СА.АК.Н! (714) 630-3322 


The Grappler™ Interface is the first universal parallel interface card to provide sophisticated 
on-board firmware for Apple high resolution graphics. No longer does the user need to load 
clumsy software routines to dump screen graphics — it's all in the chip. Actually, it's our E-PROM, 
and there are versions to accommodate the Anadex, Epson MX100, MX80'& MX70, IDS Paper 
Tigers, Centronics 739, and future graphics printers. The Grappler™ accepts 18 simple software 
commands accessible through the keyboard or user program, making it the most intelligent Apple 


interface available. "Requires Graftrax- 80 

FEATURES USER BENEFIT 

SELECT PAGE — Choice of Hi-Res Graphics page 1 of page 2 

INVERSE GRAPHICS — Provides reverse graphics of black-on-white, or white-on-black 

DOUBLE SIZE PICTURE -- Doubles tha graphic screen representation vertically & horizontally 

80" ROTATION — Rotates the screen picture 90° 

CENTER GRAPHICS — Accomplished through selting lefi margin thereby centering the graph 

CHART RECORDER MODE — Successive horizontal pictures are combined continuously simulating a chart recorder 

BLOCK GRAPHICS — For printers with block graphics (e.g. Epson МХ80, Okidata M80), Ihe high order bit can 
be controlled 

BELL — For printers with a bell, bell characters are deleted during user program listings 

MARGINS — Sal teft and righ! margins 

SKIP-OVER-PERF. — Sel page length; printer will automatically skip 6 lines between each page 

VARIABLE LINE LENGTH — Lo сі program listings, sets line length and wraps around with breakpoint al nearest 

an 

TEXT SCREEN DUMP — The text from a usar герой or page of program listing can be dumped directly from the 

screen 
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DEALER INQUIRIES WELCOME @ Orange Micro 


inc. 


3150 E. La Palma, Suite б, Anaheim, СА 92806 


System Notes 


«Моде 2: EXAMINE/MODIFY. In mode 2, you can ex- 
amine and modify locations in memory, starting at the 
address you specify after the START ADDRWHDEC) 
prompt. This routine displays the address and its con- 
tents in octal and waits for your input. Jf you input an oc- 
tal number from 000 to 377, it will replace the previous 
contents of that location (assuming that you are not ad- 
dressing read-only memory). lf you enter а —1, the 
routine will go on to the next byte in memory without 
modifying anything. Any number outside the —1 to 377 
range will terminate the EXAMINE/MODIFY routine 
and display the MODE? prompt again. 

#Mode 3: EXIT. Entering 3 in response to the MODE? 
prompt lets you exit the monitor, and control returns to 
the ZX80 BASIC interpreter's text-input module. Don't 
exit MONITOR, however, if you want to keep a valid 
capy of your machine-language program in memory. 
Because the ZX80 BASIC interpreter uses a great deal of 
memory to display MONITOR, the display file will prob- 
ably overrun your machine-language program, 


The ability to execute 280 machine-language programs 
on the ZX80 opens a new dimension to the serious 2X80 
programmer. 1 hape that the program MONITOR will 
give you easier access to some of the powerful features of 
your ZX80.8 


1981 FALL 
EDITION 
CATALOG OF 
! | SUPPLIES FOR 
' SMALL 
BUSINESS 
COMPUTERS 


Cur lalest dition. yours FREE Юг 
the asking! Thy direct-order catalog Mri- 

kur Of mong than 1200 supply prodocis 

Қы your ата! hudiriki Cope. Flut, жай уй hun intro» 

duced 100 ne» productis this РЕЛІ. specisliy Iealured in а 20-page 

виртте Some of these lar products are Мәхіме disks 

pes. pene binders jall sizes 
акый colors) and many hard-to-find productis Агні all gos ахаа 

енг аппитинйїт!& shipment inom our two stocking disfribullam centers. 


То r&ceivn yos FREE синод, simply call BOC-323- 06828 ipn ИИ, 
call 312-377-0990) or сігсіз (his Reader Service Card number below. 


VISIBLE с 


A Subsidi ary à Wallace Business Forms, lnc, 


5828 Stern Driv 1615 5S, Stocklon St. 
SI. Сапа ПОВ 60174 | Lodi, СА. 95241 


Send for your free copy today! 
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Listing 1: A rachine-language monitor for the Sinclair ZX80. 
This program lets you exarnine and modify sequential memory 
locations and execute machine-language programs stored іп 
memory. 


10 CIS 
20 PRINT "OCTAL MONITOR" 

30 PRINT "MODE?" 

40 INPUT M 

50 LA (4&1) UR (M53) THEN GO TO 10 


z = TO 400*H 

400 PRINT "EXEC" 

410 CO SUB 2000 

420 PRINT “Hle";USR(S) 

430 60 TO 20 

800 PRINT "EXAM/MOD" 

810 GO SUB 2000 

820 LET С=0 

830 LET D=5 

840 LET N=4 

B50 GO SUB 3000 

860 LET De PEEK (5) 

870 LET N=2 

880 GO SUB 3000 

890 PRINT ":="; 

900 INPUT D 

910 PRINT D 

920 IF (D&-1) OR (D>377) THEN GU TO 10 
920 IF Ге-і THEN GO TO 960 
940 GO SUB 4000 

950 POKE 5,4 

960 LET S=S+1 

970 LET C-C41 

980 IF С-16#(0/16 )=0 THEN CLS 
990 GU TO 830 

1200 STOP 

2000 PRINT "START ABDDR?(DECJ"; 
2010 INPUT 5 

2020 PRINT 5 

2030 RETURN 

3000 FOR K=0 TO N 

3010 LET Q«D/(B**(N-K)) 
3020 LET DzD-Q*(B**(N-K]) 
3030 PRINT ОНН${@+28); 

3040 NEAT К 

3050 PRINT " "; 

3060 RETURN 

4000 LET А=0 

4010 FOR К=0 TO 2 

4020 LET 9=0/(10**(2-К)) 
4030 LET Fare A Foi Ln 
4040 LET AsA*Q*(B**(2-K ) 
4050 NEXT К 

4060 RETURN 


Micro computer software 


company gets macro results. 


“Software is the hottest segment of 
the personal computer industry. 
After all, it's the software that solves 
problems. And Business Week has 
precisely the type of readers who 
are looking for solutions to the 
kinds of problems we solve. Top and 
| middle management of corpora- 
tions. That's why right from the 
start we committed a substantial 
portion of our marketing budget 
to advertise in Business Week. 
And we're very pleased with the 
results. Since our first insertion, 
our monthly sales have more 
than doubled’ 
James M. Dow, President 
Microcom, Inc. 


When Microcom began 

in 1980, the Boston-based 
manufacturer of personal com- 
puter software wanted to 
spread the word to corporate 


managers about its first product 
—an electronic mail pack- 

age for Apple” computers 
called Micro-Couriec™ Not 
only to managers who already 
have Apples," but to the fast- 
growing market of managers in 
corporations who are thinking 
of buying personal computers 
to help them and their staffs 

do a better job. 

For Місгосот Jim Dow, 
Business Week brought his 
market into focus. Business 
Week has a take-action audi- 
ence of over 6 million cor- 
porate decision makers. And 
they look to Business Week to 
keep them informed on com- 
puter developments. Business 
Week is the only general busi- 
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ness publication with an entire 
editorial section, Information 
Processing, covering events 
and trends in the computer 
industry. Every week. 

As Microcom found out, 
one of the best times to link 
up with Business Week is right 
at square one. But for small 
companies or large companies, 
Business Week gets big-time 
advertising results. Call your 
nearest Business Week 
representative today. 


Source: MRI (Spring, ГУР», cst. 
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Buying new software is the pits, 
isnt it 

You read an ad and it sounds 
terrific, so you ask around, then buy 
nen Ня : 

ar so good—so you spring 

several hundred dollars tor the 
package. 

Ad it does exactly what they 
said. But to get exactly what you 
want, you're going to have to change 
the way you run your business. Or 
go through so much hassle that 
you're not sure it's worth it. 

Go you grit your teeth and suffer, 
or put it on a shelf to gather dust. 

unds tamiliar, doesn't it? 

But there is at least one known 
exception: an exceptional DBMS 
called dBASE 11. 


For database fans, an offer 


you shouldn't refuse. 


dBASE II is the only high- 
performance relational Database 
Management System for micros. 
And it's the only DBMS that can 
help you get the DBMS that's right 
for you, no matter which DBMS 
you may want. Here's how: 

[f you have a 48k micro with 
CP/M, send us its model number 
and the size of your drives along 
with $700 (CP/M 86 version soon — 
call if you can't wait). 

Weil send you a copy of dBASE II 
that you can run on your system, 
solving your proolems your way, 
for 30 days. Then just send every- 
thing back and we'll return your 
money, no questions asked. 

During that 30 days, you can find 
out how much a real database 
management system can do for you. 
How it will affect your operations. 
Exactly what you want done. And 
precisely how vou want to do it. 

Then even if you go for some 
other system, you'll be an informed 


uyer. 
And it never hurts to know what 
уоште doing. 
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IBM just caught up. 


So can you. 


With dBASE II, you'll get the 
same kind of system for your micro 
that IBM introduced a few months 
ago for their mainframes. 

It's a relational DBMS, and that 
makes it different fram any other 
micro system you've ever seen. 

In a relational database, the data 
is Organized as simple tables, with 
records as the rows and the data 
fields as the columns, much like your 
data is organized now. Data rela- 
tions are logical, so that you can 
zero in Sache specific information 
you want without knowing a thing 
about the pre-detined sets, pointers 
or other cumbersome structures of 
hierarchal and network DBMS's. 

And unlike file management 
systems, (BASE il gives you pro- 
gram and data independence. You 
can change your database structure 
without re-entering your data and 
without reprogramming, or change 
some or all of your programs with- 
out touching your database. And 
the same database can be used for 
any number of different applications. 


dBASE II is a stand-alone 
applications development 
system. 


You don't need an extra support 
language, because dBASE И comes 
with its own Applications Devel- 
opment Language (ADL). With ADL, 
you can use simple English-like 
statements to manipulate your data, 
or use built-in structured constructs 
to prepare sophisticated applica- 
tions packages. It's simple and easy 
to use, yet extremely powerful. 

You create a new database and 
start using it in a minute or less. 

Just type CREATE, then respond to 
system prompts to name the File and 
define the fields. Now enter the data. 

Add data to an existing database 
instantly, whether your file has 


Ashton-late 


OAshion-Tote 1992 


10 records or 10,000 records, by 
typing APPEND, then entering the 
information. 

UPDATE, MODIFY, JOIN and 
REPLACE whole databases or 
individual records and characters. 

Add or delete fields in your data- 
base structure without re-entering 
all your data. 

And with dBASE II, it's easy to 
get information out once you've put 
the data in. 

Го automatic calculations on 
fields, records and databases with a 
few keystrokes. 

Organize months’ worth of data 
in minutes with REPORT [printing 
optional), and get your reports 
today instead of tomorrow. Use 
the built-in SORT, with single or 
multiple keys. Or INDEX your 
data, then FIND it in seconds, even 
with floppies. 

You can use dBASE II inter- 
actively or store a sequence of com- 
mands to automate your accounting, 
billing, mailing lists or whatever 
data you have to manage. 


You'll wonder how you 
managed without it. 


dBASE II is the most powerful, 
easiest to use DBMS you can get for 
a micro. 

And instead of poring over the 
manual, you can run it hands-on, 
in-house to see exactly what it can 
do for you. Try it. 

What have you got to lose? We 
even provide the label so you can 
send it back. 

Ashton-late, 3600 Wilshire Blvd., 
Suite 1510, Los Angeles, CA 90010. 
(213) 666-4409. 
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Graphics Fundamentals 


Kathleen Bresnahan Sandifur 
624 Six Flags Dr #130 
Arlington TX 76011 


To make effective use of any graphics system, you 
must first understand the functions universal to all such 
systems. For the neophyte, the only readily available 
method for mastering graphics concepts is to attack a dis- 
sertation of incomprehensible detail—an endeavor that 
can be as frustrating as reading the fine print on your in- 
surance policy. 

In this article I try to put some graphics concepts into 
perspective. Four subroutines of the Hewlett-Packard 
Graphics/1000 software package аге singied out: 
WINDW, LIMIT, VIEWP, and SETAR. The terms are 
peculiar to the software package, but the concepts are 
universal to all graphics. As a vehicle for conveying these 
concepts, the application program LOGO is presented in 
this article, 

The LOGO program incorporates the four subroutines 
mentioned above to allow easy manipulation of size, 
shape, and positioning of a logo. By following the imple- 
mentation of the four subroutines and the explanation of 
results related to parameter changes, the uninitiated 
reader can gain an easy grasp of the graphics function. 

The underlying objective of all graphics systems is to 
capture an image, manipulate it and then project it to 
another location or surface. The image must first be pre- 
sented to the graphics system. For the purpose of the sam- 
ple program, the image was presented by sketching a logo 
ón a sheet of graph paper, approximating this sketch with 
straight line segments, and tabulating the coordinates for 
the end points of these segments (see figure 1). The coor- 
dinates were calculated by arbitrarily setting x and y axes 
to correspond to the horizontal and vertical lines of the 
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Figure 1: Sketch of the logo letiers on graph paper establishing x 
and y coordinates for the line segments that make up the letters. 


- BARE РЖІНТЕП CIRCUIT BOARD & MARUAL 


ЕЕ йЙйЙйЙ Ей йЙйЙ е Atit irh ttk ТУИТ ЕЖЕТ ТЕТТЕ таж 


4MHZ, DOUBLE DENSITY,COLOR& B/W 
GRAPHICS. . THE LNW80 COMPUTER 


Whan you've compared the features of an LHMBU Computer, you'll quickly 
understand why the ЧЫЙ) is the оТ аа ге ТЕЗЕП software compatible system, 
LEW RESEARCH offers the most complete microcomputer ауына at an outitand- 
т Tow price. 

Mi hat up our product with an uncommentions] б жна wirranty and à 10 
буз full refund policy, less shipping charges. 


ИМА Computer 422 e у n n o gt A. $1,450.00 
LM Computer ЫШ Monitor & one 57 Drive .. .. $1915.00 
All ürdert auc be prepaid, CA residents please ікізде 63 sales tax, 
Comtact us for shipping charges 


* ТЕМ Peat of Tandy Corporation, 
"> PA Prodact of Personal Alcrocomputer, Inc. 


++ o4 4 Bh | o 


LNW80 


E ш €" чл T т т 


Tha LHW) = А high-speed Color coeputer totally compatible with 
thy TRS-BOs, Тм МЫП qives yóu the оф in satisfyleg your 
ерла Чп neds im рал пету, scientific and periónal ceput- 
Мей, With performance of 4 MHz, COUA CPU. you'll achiava pir- 
formance af гіт twice the proceitieg speed of а 185-809. This 
шыл үш! |І get the performance that i& comparable to Che enit 
expensive с сс еру tar with the compatibility із the world's 
mii PU computer (745-004) resulting in the widest toft- 
when base, 


FEATURES; 
, TAS-80 Hodel 1 Level 11 Software Conpatibla 
~ High Rasolutícm Graphics 
я КСА ігі = 384 x HZ in B Colors 
„ ATSC Video оғ RF VOD = 128 қ 1921 in 8 Colors 
‚ Black and White = 480, 197 
8 РА CPU 
600/ 1000 Baud Сәкенге 
Upper and Lower Case 
165 Bytes RAM, 12K буге ROM 
Solder Matked and Silkscreeaed 


LNW SYSTEM EXPANSION 


BARE PRINTED CIRCUIT 80485 
AMO MAM оаа. 89.45 


WITH GOLD COMMECTORS .,... ‚ „ „ 384,95 


+ * п ян 


Tha System Expansion will allies you to expand your LIMBO, TRS-BO*, 
іг PHC-HÓ^* to a complete computer system that 11 is Sit coral ly 
software compatible with the TRS-SO* Model 1 Level П. 


FEATURES: 

32K Bytes Hanory 

5" Fluppy Controller 

Seria] 45232 20а 1/0 
Parallel Printer 

keal Timm Chock 

Screen Printer Bus 

Dn Board Power Supply 

Salder Masked and Stikscreened 


LNW RESEARCH 


C OR PORATION 


2620 WALNUT ST. 
TUSTIN CA. 92680 


с t " c» т ан а 


ORDERS & INFO. NO. 714- 544 - 5744 
SERVICE NO. 714-641-8850 


COMPARE THE FEATURES AND PERFORMANCE 


FEATURES LAS PRC- Вун • киіп 
PRICES SR 4.0 М 1,8 м 2.0 Мг 
LEVEL 11 BASIC INTERS. YES ves LEVEL 111 
BASIC 
TASAN MODEL 3 LEVEL TI COMPATIBLE TES YES к 
дак BYTES ПАН YES YES YES 
CASSETTE BAUD RATC 500/1000 $00 6007 1500 
FLOPPY DISK CONTROLLER SINGLE, SINGLE SINGLES 
OALE DOUBLE 
SERIAL 95232 PORT YES TES YES 
PRINTER PORT VES TES YES 
REM. TIME СОХ ur YES YES 
24 X BO CHARACTERS VES ко м 
WEDEC MONITOR YES YES TES 
UPPER AHD LOWER CASE 5 OPTIONAL YES 
REVERSE WIDEN vES NO ко 
KEYBOARD 63 KEY 53 KEY 53 KEY 
HWUMERIL KEY PAD vts м YES 
В/М GRAPHICS, 224 к ЯА vts YES TES 
HL-RESOUUT PON ВУ GRAPHICS, 480 X 192 TES м т 
HK] -RESOLUT TOR COLOR GRAPHICS (ATSC), 

129 X 192 1н B COLORS YES ю ю 
HI-RESOLUT TM COLOR GRAPHICS (REB), 

154 x 192 1и B COLORS OPTIONAL nO ж 
MARRANTT 6 НИТ эй DAYS 9o DAYS 
TOTAL SYSTEM PAICE $1,975.00 $1,640.09 $2,187 .00 
LESS MÜMITOR AHD DISK ОЧЕ $1450.00 — $1,375.00 "a= 


Circle 201 on Inquiry Gard, 


LNDoubler & DOS PLUS 3.3D 


– Азтай amd Теріні W/DOS PLUS 1.3D.............. 8175.00 


қрай- 

Тегі" fg 

tus rg 
provides 


без 1н density Е storage for the LEW Recesrch's "System 
gion" or the Tandy's “Expansion Interface’. The ІШұяф 

totally aofteare compatible with any double demi 
generated for the Ритон". Üouhlar***, The роце 
Ше follmring outstanding features. 


Store up tà J30K bytes om а tingle 5° diak 

Single and dowhle detmiíty Чата Separktion 

Pricition writs mation circylt 

Suftuarg switch between ingie and double density 

Нау plug іп inttallation requiring no etch cult, Jumpers 
or soldering 
„ 40, 77, GO track 5" disk operation 

. 120 day parts aed Jabor Warranty 


Doubler ік a product of Percom Data Company, lex. 
DS PLUS 2.30 
Micro Systems sofbwere's doublo density disk oparoting system. 


This operating »ystam contains st] the outstanding features of 
а well developed 005, with ease № ateability. 


KEYBOARD 


Liito кї YENER KIT 9 > эз è & ж ч + FR BH WU B h M B д hk ы = % $64.95 
rd Xit саа а 631 jus è 10 key, P.C. board, and 
ED таманы 


+ + + wie 


are 


CASE 


ВО CASE роуа te tt we ee el ltl ьа SROS 


The stremiline design of this -— case wil] house the LNIBO, 
а ее а LIME Kayboa eee Supply and fan, 

LA Geo tir ar LH Data гб ia kit уна ai] the 
hardware ta @ount èll of the above, Add $12.00 for shipping 


PARTS AVAILAGLE FROM LEW RESERARCH 
RM 


. 4116 - 20085 
б chip tat. a a eee eee ae с о $25.00 
8 chip ө. . eee eae wee ee < $1.50 
16 chip Еее акк + = $55.00 
ee chip tt .... ee es кие a 9.00 
32 chip tat &à 8 d к е d 4 + з "o m sy е S124, DO 
> LARD "itat up parti Sat" LMMBO-1 . soos» в $82.00 
„ШЫН "Viden parts sgt" UNSD-2 „a ...., 1.0 
a L Witt Tram former имо] m ало лата 2 $15.00 
н НИВО Keyboard са LADD- aaa kl el 94,00 
. 40 Pin computer to expansion cable... . naa © 315,0) 
. System Expansion Тела ағат .,...... .-.. 519,00 
. Floppy Controller (#01771) іші UART ПЕ... АЮ 


UNLESS NOTED 
(aA MASTER спало ЗВ ISTE 


ТТТ ТТТ ОТТО 


Small Business 
Systems User! 


WHEN BUYING CHECKS, 
STATEMENTS AND 
INVOICES — LOOK FOR 

THIS MARK: 


Com puter Forms 


ON THE DOOR OF YOUR 
COMPUTER STORE 


DFS Computer Forms are 


e Sold by a Local Business 
e Satisfaction Guaranteed 
e Available in Small Quantities 


e Compatible with Existing 
Software 


е Very Economical 


| Computer Forms | Forms 


P.O. Box 643 * Townsend, MA. 01469 


286 9 Cetober 1981 © BYTE Publications ім 


graph paper. This process is a form of digitization and is 
only one of the many methods available. All have the ob- 
jective of conveying information in a form recognizabie 
to the graphics system. Coordinates representing the logo 
are entered at lines 33 to 101 of the sample program (see 
listing 1). Once the image is made available to the system, 
the process of capturing the image, manipulating it, and 
projecting it involves four steps: 


e Determine the boundaries surrounding the image to be 
captured (WINDW). 

eSet the limits of the device to the boundaries of the 
paper or transparency to be used (LIMIT). 

Determine the boundaries within which the image is to 
be projected on the paper or transparency (VIEWT). 

elf you don't want the projected image distorted, then 
the window surrounding the image and the viewport on 
the projecting surface must both have the same 
width/height ratio (SETAR). 


WINDW 

When the graphics system receives the digitized repre- 
sentation of the image, it needs a frame of reference to 
designate where the image to be captured is located, To 
generate this reference frame or window, the WINDW 
subroutine is invoked. The general Form of WINDW is; 


CALL WINDWÜIGCB, X1, X2, Y1, Y2) 


where (X1,Y1) designates the lower-left corner of the rec- 
tangular window and (X2,Y2) designates the upper-right 
corner. Because this rectangle is to frame the image or a 
portion of the image represented in the digitization pro- 
cess, the parameters for the WINDW subroutine must be 
generated from the same axes, units, and origin used in 
the digitization process (the ones established on the graph 
paper). 

The setting of the WINDW parameters in line 29 of the 
sample program to: 


CALL WINDW(IGCB,0,,355.,0.,130.) 


specifies that the lower-left corner of the rectangular win- 
dow is zero units in the x direction and zero units in the y 
direction (at the origin on the graph paper). Also, the 
upper-right corner of the window is at 355 units in the x 
direction and 130 units in the y direction (to the far right 
and middle of the graph paper). Since the window en- 
compasses the entire logo “TDC,” the captured image for 
graphics manipulation will be the entire logo. If, how- 
ever, the window had been specified by: 


CALL WINDW(IGCB,200. 355. .0.,130.) 
then the window would frame only the "C" portion of the 


logo, and only that image would be available for graphics 
manipulation, 


Maxell Floppy Disks. Class of 8І. 


Not a single dropout among them. 
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computer drive heads. The self-cleaning jacket liner 


inside every Maxell disk removes dust before it can 
affect your system. The surface lubricant reduces ony 
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Business or Maxell Persona! Computer Products supplier 
can put our "honor-grad" to work for you, and for your 
computer, now and in the future. 
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makes them live up to your highest expectations. 
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Listing 1: LOGO, the program used to produce figures in this article. The program is written to run on a Hewlett-Packard 


Graphics/I000 system. 

$1114 Т=00004а IS UN CR8RDOD2S USING ПОТА REKS Renan 

0001 ЕТА, 

0002 PROGRAM LAGA 

0003 С 

0004 C THIS PROGRAM DRAWS А LARN "THC" (MA THLEEN SANDTFUR 1079) 
0005 С 

0006 DIMENSION IGCR(TI92),TRUF(10),XLUT (S1, vVtCal, (at, 502), LEA) 
0007 EQUIVALENCE [LuU,TBUF), (ID, feuF (10)? 

0008 ГС 

0009 C ESTARLISM TD ANO LOGTCAL UMTT FOR PLOTTER 

0010 С 

0011 LUTSLOGLUET} 

0012 WwRITECLUT,O1! 

0013 01 FORMAT("ENTFR LU, ID:*") 

0014 READCCUT «9 LU,ID 

0015 С 

0016 С INITIALIZE PLOTTER & SELECT PEN 

0017 С 

0018 CALL PLOTRLIGCB,ID, 1,LUY 

0019 CALL PENSIGCB,2) 

0020 С 

0021 C ФӨйжжййтійижейежйійіесіреіжсететегретеійдімеілійегіебеййійгейеғеғіжейтеейееяже 
00Р2 С а REFERENCES IN ARTTCLF TO LIMIT, SETAP, VIEW, WINDA * 
0023 С t REFER ТП THE FOLLOWI' EG CALLS ü 
0024 С аки кк коки ии кй жаза тіл жкғеліжжеібтетайкее 
0025 С 

0026 CALL СІМІТІІССВ, ХЕ (ТУ, ХЕ (2), ХЕ СЗ), xL (а) 

0027 CALL SETA&RIIGCB,AGQ) 

0028 CALL VIEWPILIGCB,V(19),V(0Y,V( 3) угат) 

0029 CALL WISNDECIGCB,Wwfi1*,Ww(2),W(3),w(n1) 

0050 С 

0031 С dd kk kk DRAW UT" еекезейтегеліфиезжтажекей 

0032 С 

0033 CALL MOVE(IGCB,22,,h,) 

0054 CALL DRAW(IGCB,B2,,105,) 

0055 CALL DRAWLIGCB,119,,105.) 

0055 CALL DRAW(IGCR,131,,128&,) 

0037 CALL DRAW(TGCB,12,, 126.3 

0038 CALL DRAALIGCR., 922185.) 

0039 CALL DRAW(TGCB,66,,14985,3 

0040 CALL DRAW(TGCR,0,,0.9 

0041 CALL DFAW(TGCR,22.,0.) 

0042 С 

0043 C жйіййітік DRAW "09 әгғеектейтквсайтаавтаефжай 

0044 С 

0045 CALL MDVELTGCB,70,,^.) 

0046 CALL DRAWwLIGCR,17A2,,0.,) 

0047 CALL DEFAW(IGUB185,.,X,) 

0048 CALL DPAW(IGCB,190,,R,) 

0045 CALL DRAW(IGCB,191,,15.) 

0050 CALL DRAW(TGCB,194,,20,) 

0051 CALL DRAW(TGCR,193,,205,1 

0052 CALL DRaAW[TRCBR192,,10,) 

0053 CALL DORAA4(IGCRB,190.,34,) 

0054 CALL DGAW(TGÉER,142,,1P2^.1 

0085 CALL DRAA(TGCH,70.,,^,) 

0055 С 

0057 С чаек [NNER "D" СТАРТ LEFT ANTTOM wane 

0058 С 


Listing 1 continued on page 290 
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C X48 Personal Fiiness Prog 
DAAI? invitation На Pro precum 3 
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| CX4121 Energy Саг 
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ДЕТЕ 


T Punter 
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IN РА, CALL (717) 327.9575 
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CBM 8032 $1099 


Los gu 


та > 
$429 30 


FERAE I | 


COMPUTER MAIL ORDER 
501 E. 3RD ST., WILLIAMSPORT, PA 17701 


Cx€001 1:5 History 
Cxe002 U 5 Govetnment 
Cx6003 Superyssoty Skills 
CX6004 World History 
Cx6005 Basic Soeciótngy 
CX6006 Counseting Proced 
CX6007 Principat of Aci 
CX6006 Physics 

CXG08 Great Classics 
CX6010 Business Comm 
CX6011 Basic Psycholoqy 
CX6012 E!lective Матт 
Cx6014 Principats of Econ 
Ск6015 Speta 

Сх6016 Basic Electricity 
CX6017 Basic Algebra 
Cx8106 Bond Апа!у%5 
CX8107 Stoch Analysis 
CXB108 Stock Charting 
CXL4001 Education System Мәзісі 
Сх 4002 Basit Computing Language 
Сх 40063 Assermbior Editar 
Ся 4004 Basketball 

CXL 4005 Video Ease! 

CXL 4006 Super Breakout 
414007 Music Composer 
CALADO Chess 

CxL4010 3 D Тс Tac Tow 


VIC 20 
$259 


Vic-TV Modual UE 
Vic Cassellé . .. 


Vic 6 Pack program . 


. .. $19.00 
г... 9.00 
Vic Disk Drive .... .... ... $ Call 
. $44.00 


ATARI 810 
DISC DRIVE 


CXLAO11 Star Яабегь..... .. ыы 
CXL4012 Misala Command. i, siseasi sa 
CXL4013 Asteroids , 


CXL4015 Тени. ink 

C »ympuhoma 

Visscalc 

Letter Perleci (Word Processor) 
Source 


Atari’ Peripherals: 


ano UK 

410 Recorder 
B22 Panter 
B25 Printer 
830 Modem 
B50 Intetiace 


Atari’ Accessories 
New DOS 2 System 
CX7D Leght Pen 
Cx30 Pagdie 
Ожай Joy Stick 
CX853 16K RAM 
Microtek 16K НАМ 
Microtek DTK НАМ 


CBM Sofiware 


* Package 


ЕН: ‚ Accts Aec inventory interactive Sys! 
Be eene Ledger 

^ Information System 
р + Jones РЕПО 


Libel Ты | Accounbng 


Vni nua MT 


vrara Ста 


«к йам 


& 8:7 2Me 


Disks 


CXB'!OD Blank Disk (51 
Sycom Biank Disk |70) 
Masel! Blank Gish |102) 
Мала! Blank Шаһ {10 


Prinlers 
Epson МХ. 70 
Epson МХ-80 
Epson МХ.В0 FT 


alno 6.0 
Мес 5530 .. 


” M * 
TEC 1500 Starwriter Jie $1425 00 
т 


TEC 1500 Starwriter (cy 


No Risk, No Deposit On Phone Orders, COD or Credit Card, 
Shipped Same Day You Call * 


(800) 233-8950 :: 


noce Pieds cai betwee 11 AM A 5 P 
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Listing 1 continued: 


0059 CALL MDVECIGCB,102,,20,) 
0060 CALL ORAW{IGCR,142,,90.1 
0061 CALL DRAW{IGCS,175,.27.) 
0062 CALL DRAW(IGCB,176,,25, 
0063 CALL ОРАМТТОСЕ,175,,23,7 
0064 CALL DRAWC(IGCB,173,,21,) 
0065 CALL ПРАМГ(ТОСЕ,170,,20,) 
0066 CALL ОБАМТТОСВ,102,,20,7 
0067 C 

0068 C eke ok kk DRAW "EH 

0069 С 

0070 CALL MÜVELIGCB,205,.,10.) 
0071 CALL ORAN(IGCB,202.,13,) 
0072 CALL DRAV(IGCB,201,., 7.) 
0073 CALL ORA&W[(TGCPB,,2053,,05h.) 
0074 CALL ОВАН (ТОСВ, 295, , 1А, 7 
0075 CALL ORAw[IGCB,2S5D,,123.) 
0076 CALL ОбАНСІ БСВ, 265, , 125,7 
0077 CALL DRAW(IGCB,270,,126.) 
0078 CALL ORAW(IGCB,2075,, 125. 
0079 CALL ОҒАНТТГСВ,285,,1Р2,7 
0080 CALL DFAW(TGCB,291.,115.) 
C081 CALL ПНВАНТ(ТОГВ,294,,705,7 
0082 CALL ОРАМ(ТОСВ,290,,00,1 
0083 CALL ODRAW(IGEB,285,,74,) 
0054 С 

00885 С «лке ТММЕК "C" 

0086 С 

0087 CALL DRAW(TGRGCR,257,,74, 
0058 CALL DRAW(TGCPR,275,,100.) 
0089 CALL OP AW(IGCP,2740,,193,) 
0090 CALL DPAWL(TGCR,272P.,104,1 
0091 CALL DRAW(TGCR,270.,155,) 
5092 CALL DFAW(IGCB,267.,304,) 
0093 CALL DRAW(IGECA,2246,,29,1 
0794 CALL ОЗАРТІССЕ,22%,,265,7 
0095 CALL DRAWEIGOCB,22d,,2%,) 
0095 CALL ОРАМТТОСЕ,Р25,,21,7 
0097 CALL ОРАИ(ТЬСВ, 551,20. 7 
0098 CALL OF AWLIGCE, 340,,0.,) 
0099 CALL ORAW(TGCR,2P15.,1.) 
0100 CALL DRAWLIGCB,210,,3. 
0101 CALL ORAw(IGCS,203.,10,) 
0102 С 

0103 9999 CALL РЕМГТССЯ, 0} 

0164 CALL PULO TRIIGCR, ID, O0! 
0105 STAP 

0106 END 

LIMIT 


The LIMIT subroutine defines the view surface on the 
device—in other words, the surface within which all 
graphics must occur. After deciding on the size of the 
paper or transparency desired, the width and height di- 
mensions are used to delimit the view surface via the 
LIMIT subroutine, The general form of LIMIT is: 


CALL LIMIT(IGCB, X1,X2,¥1,Y2) 


with the x and y units specified in millimeters. As a result, 
all graphics must now occur within an area bounded in 


290 Счотт 1981 © BYTE Publscations Inc 


START LEFT BOTTOM кай» 


START LEFT UPPER western 


the horizontal direction from X1 mm to X2 mm, and in 
the vertical direction from Y1 mm to Y2 mm, with the 
origin corresponding to the lower-left corner of the de- 
vice view surface. 

[n the sample program, a logo is to be projected to a 
15-inch by 10-inch sheet of paper (380 mm by 250 mm). 
Line 26 of the program would incorporate these dimen- 
sions as LIMIT parameters as follows: 


CALL LIMIT(GCB,O.,380.,0.,250.) 


To further illustrate the use of the LIMIT subroutine, it 


PUT YOUR APPLE TO WORK FOR YOU! 
WITH THE THUNDERCLOCK PLUS« 


As an APPLE user you already know all the things your APPLE can do. Now Thunderware 
expands that list with the THUNDERCLOCK PLUS, the complete clock/calendar tems 
for your APPLE! Your programs can read the month, date, day-of-week, hour, m 
minute, and second in any of APPLE'S languages. On-board batteries keep 
your THUNDERCLOCK running accurately when your APPLE is off - for up 

to 4 years before battery replacement. But that's just the beginning. 


The THUNDERCLOCK PLUS is the most useful and versatile peripheral 
you can put in your APPLE. It can keep your disk files organized by 
time-and-date-stamping them, it enhances the usability of many of the 
new business/professional software packages for accounting, filing, and 
time management, and it can remotely control lights and appliances 
for security or display purposes in your business or home. 


SOFTWARE PRODUCT COMPATIBILITY 


Малу of today's important software packages for data-base 

management, business applications, communications, and time management are designed to use the 

THUNDERCLOCK PLUS. If you have or plan to purchase any of these packages, a THUNDERCLOCK will greatly 

enhance their usefulness. 

eVISIDEX* (Personal Software} ®08 MASTER and MICRO-MEMO (Stoneware) eMICRO-COURIER and MICRO- 

TELEGRAM {Microcom} ӨТНЕ CASHIER and THE STORE MANAGER (High Technology) BUSINESS PLUS and 
NET-WORKS (Advanced Data Systems) ..and many others! 


murs THUNDERWARE'S DOS-DATER 

1 d MOT . Our new DOS-DATER software upgrades the regular DOS on 
*À 004 FRAME : your disks so that DOS will use the THUNDERCLOCK to time- 
E and-date-stamp disk files. Every time a program issaved or a file is 
*B 005 SCREEN modified, the current date and time to the minute are stored in 
er ЫА : the CATALOG with the file’s name. You can tell at a glance when 
аА 007 ADIGCLK : a program was saved or when any file was last modified. And this 
e eed : time/date stamping feature is completely automatic. That means 
“А 007 TIME 4 апу program which uses DOS will time/date stamp its files! 
#А 003 SLOTFINDER : 

nA PIA TAD REMOTE CONTROL 


Add Thunderware’s X-10 INTERFACE OPTION tọ your 
THUNDERCLOCK PLUS and your APPLE can control lights and appliances through your BSR X-10 Home Control 
Systern on your pre-defined schedules. Our powerful SCHEDULER software allows you to create and modify 
schedules easily and execute them in the ‘background’, while using your APPLE for other tasks in the ‘foreground’, 
Use your APPLE for energy management, display and security lighting, or laboratory/process control. 
Our PASCAL Software lets you use all the THUNDERCLOCK'S features in PASCAL and sets the F)iler date 
whenever you boot. 
You get all this versatility in just one peripheral system. Backed by a full one year warranty. See your APPLE dealer 
for a demonstration, or contact us for more information. We'll give your APPLE the best time around! 


Suggested retail prices: 
THUNDERCLOCK РІЛ28..............ме«ене 6139 THUNDERWARE, INC. 
X-10 INTERFACE OPTION ........ erronea $49 д a e ; 
ақтапа, 
PASCAL SOFTWARE О1$К.........................$29 (415-652-1737 
DOS-.DATER /DEMO Ю18К........... ы 29 


MANUALS ONLY, each ........................-........-. $5 
*Requires software supplied on DOS-DATER/DEMO disk. 


Distributed by Apple Computer, Inc. BSR X—10 h a trademark of BSR USA) LTD. 
and Computerland Corp. APPLE И is a trademark of APPLE COMPUTER, INC 


you want to confine graphics to an 84-inch by 11-inch 
(215 mm by 280 mm) area, set LIMIT parameters as 
follows: 


CALL LIMIT(GCB,O.,215.,0., 280.) 


VIEWP 

Within the view surface set by LIMIT, the image can be 
restricted to a desired area. In other words, the loge can 
be spread across the entire paper or transparency, or con- 
fined to only a small area, A viewport designates a rec- 
tangular portion of the view surface to which the image 
in the window is to be mapped. The VIEWP subroutine 
defines the positioning of the viewport, and its general 
farm is: 


CALL VIEWPUIGCB,X1,X2,Y1, Y2) 


where (X1,Y1) designates the lower-left corner of the 
viewport and (X2, Y2) designates the upper-right corner. 
The x and y axes correspond to the lower edge and the 
left edge, respectively, of the LIMIT-designated view sur- 
face. 

The units for x and y vary according to the aspect 
ratio, or the ratio of the width to the height of the view 
surface. If the aspect ratio, abbreviated AR, is greater 
than 1, the horizontal length of the view surface cor- 
responds to 100 X AR units, and the vertical length cor- 
responds to 100 units. If AR is less than 1, the vertical 
length corresponds to 100/AR units and the horizontal 


MICROSTAT 


Microstal із an advanced statistics package designed for use in research, 
education and industry. Microstat is a l'ila-arianted statistics package with a 
Dats Management Subsystem (OMS) ihai crastes the dais files plus the 
ability to: edit, list, destroy, delata cases, augment, оп, ramk-ordar, lag, 
move, merge and transform tha data. The data translorms include: add, 
subtract, multiply. divide, reciprocal, log, natural log and antilog, exponen- 
tial, linear translormations plus adding any number of variables 10 cres 
new variables. 


Once the file is created, it can be used to produca: Descriptive statistics, 
Hypothesis tests (msan and proportion), ANOVA (one-way, two-way and 
random blocks), Scatterplots, Frequency distributions, Correlation analysis, 
Simple and Multiple regression, Tima Series, Nonparametric tasts (11 ol 
tham), Crosstabs and Chi-square. Factorials, Parmutations, Combinstians, 
and 8 Probability distributions. 


The price of Micrestat is $250.00 and the user's manua! is available [or 
$20.00 and includes sample printouts. Since the printouts reference stand- 
ard stalistics textbooks and journal articles, you can compare the accuracy 
ol Microstat to results produced on much larger systems. No other statistics 
packege seems to have the confidence 10 do that .. . at any price. 


Microstat is available for the North Star DOS and Basic, Microsolts 
Basic-30' (5.03 оғ later) and Compilar Systems’ CBasic2™. Plassa 
spacily B" SD {sot-seciored) or North Star 8/47 disk when ordering, 
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length to 100 units. When CALL LIMIT is not initiated, 
the view surface defaults to the limit of the device, which 
for the HP 9872A has an AR of 1.52. Therefore, to posi- 
tion a viewport to cover the upper-right quadrant of the 
view surface, specify VIEWP as follows: 


CALL VIEWP(IGCB,76.,152.,50.,100.) 


The entry of the viewport parameters in the sample pro- 
gram occurs at line 28. 


SETAR 

At this point in the graphics explanation, the precess 
can be visualized as taking a snapshot and projecting the 
captured image onto a screen. Everything within the rec- 
tangular window is mapped through the rectangular 
viewport for positioning on the viewing surtace, which 
itself has been delimited via the LIMIT subroutine. 

lf the rectangular window and the rectangular view- 
port have the same shape (if the aspect ratio is the same), 
the image can be transferred point for point without 
distorting any geometric figures. The relative size of im- 
ages will change, but a circle will remain a circle, and 
angles between intersecting lines will not change. 1f the 
aspect ratio of the window is not the same as that of the 
viewport, then the image projected on the view surface 
will be distorted: a circle will become an ellipse, and the 
angle between intersecting lines will change. To alleviate 


INTERCHANGE 


If you use the CP/ M'™ operating system, life just got ә whole lot easier lor 
you. Interchange із a 2-80" assembly language program that gives you all 
of the features that PIP doesn't, pius several unique features. Some ol the 
актіге of Interchange include: 


DIR, in the usual fashion, piss listing all fles охсор those with a specified 
character, Raad, write status is also given 


ERA, аз usual plus exc/usive erases. In addition, a "Q" switch can ba usad to 
query on each erase, а W” allows erases of R/O files without диету 
(normally you ara queried), and an “Я” switch if system files ara to be 
included. 


LIST permits printer listings with formatting controlled by TAB, WIDTH, 
LINES and WRAP. И you nra using tha OT Systems Clock Board, listings 
include the dats and time. 


COPY including exclusive copiez and tha optional "0", “W” ond “R” 
switches plus an "E" switch that querias if the fila already exists. И also 
slows for changing disks im the middle of a copy il either the disk or 
directory bacoms full. it automatically verifies copies. 


STAT, with ambiguous, unambiguous and exclusive listings. It produces an 
alphabetized listing and includes each lile length. total directory entries and 
space used end unused. 


Other commands include RENAME (including ambiguous), HELP, START, 
END, CLEAR, RESET, DATE, TIME, TAB. WIDTH, LINES. WRAP, OT, 
SETIT and TYPE. Once you' va used Interchange. we doubt that you Ц aver 
use PIP again. The price of Interchange is $59.85 and the manual is 
available for $10.00. Orders must be accompanied with your CP/M sariat 
number. Interchange is recommended for a 32K or larger system and will 
nol run with an 8080 CPU. At the present time, only User D is supported. 


Charie? is a registered trademark of Compiler Systems. 
CP/M із г registered trademark of Digital Research. 
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and TI minicomputers and, in the micro field, on the 
CP/M?, MP/M*, TRSDOS*, OASIS*, MOASIS*, and UNIX 
CON EXC version) Operating Systems.. іо mention only 
a few. 

Until now, serious business software of the scope and 
flexibility seen in the minicomputer world has not been 
available on micros. ВАА CARH. now allows transfer of 
such software with a minimum of fuss. 

We have participated in such a máini-to-mdero transfer 
of a major set of general business software.. using KM 
COMM, as the transfer mechanism, of course. Running on 
literally thousands of minicomputers, these refined, 
enhanced, and proven software packages cover АЛЬ, А/Р, 
G/L, P/R, Order Entry (with Invoicing and Inve 
Control ) аз well аз Sales Analysis. The packages define a 
new level of achievement for features and flexibility in 
micro applications software and offer top quality at а 
reasonable price. 

For immediate information, call 714-548-1922 for your 
complete product descriptions. 
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this problem when coverage of the largest possible por- 
tion of the selected view surface is desired, the subroutine 
SETAR (set viewport aspect ratio) is used. The general 
form for SETAR is; 


CALL SETAR(IGCB,AR) 


To implement SETAR, calculate the AR for the window. 
The AR for the window encompassing the entire logo is 
2.73 (355/130 = 2.73). This value is incorporated at line 
27 of the sample program as follows: 


CALL SETAR(IGCB,2.73) 


As a result, instead of a point-for-point mapping of the 
image in the window to the viewport, the mapping is now 
from the window to a reconfigured viewport which has 
the aspect ratio selected by SETAR. 

This new viewport is shrunk in size so that it just fits 
inside the old viewport while maintaining an AK corre- 
sponding to the window. After shrinking the new view- 
port to fit inside the old viewport, one dimension of the 
old viewport will have unused area, The new viewport is 
centered along this dimension. The image in the window, 
therefore, will be mapped undistorted to an area within 
the originally specified viewport, centered along one 
dimension and totally filling the other dimension. This 
provides the largest undistorted projection of the image 
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onto the delimited view surface without requiring undue 
calculation for viewport positioning. 


Parameter Changes 

А brief and simplified explanation of each of the four 
subroutines has now been presented and the location of 
their implementation in the LOGO program specified. 
The following will document how individual changes in 
the subroutine parameters correlate to output changes 
from the program. 

I. Set window to encompass the logo; and default 
LIMIT, SETAR, and VIEWP parameters. 


CALL WINDW(GCB,0.,355.,0.,130.) 


The resulting output is a recognizable, although dis- 
torted, projection of the logo covering the total viewing 
surfare (see figure 2). The projection covers the total 
viewing surface because of the default mode for LIMIT 
and VIEWP. Because CALL LIMIT was not initiated, the 
viewing surface defaults to the physical limits of the de- 
vice. For the HP9872A, this is equivalent to the Following 
at line 26: 


CALL LIMIT(IGCB,0.,380.,0.,250.) 


| | EE 


ana. 


ecl m —1 


Figure 2: The logo translated to fill the entire graph area. Note 
the geometric distortion of the letters, which results because the 
aspect ratio (width/height ratio) of the window and viewport 
are not equal, 
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For the projection to cover the entire viewing surface, 
the viewport must cover the physical limits of the device. 
This happens by default since a CALL VIEWP was not 
executed. For the HP9872A, this is equivalent to entering 
the following at line 28: 


CALL VIEWP(IGCP,0.,152.,0.,100.) 


The entire logo is projected because the window chosen 
was of the appropriate size and used units corresponding 
to the units in which the coordinates of the linear segment 
approximation were entered. 

The resulting output is slightly distorted because the 
AR for the window and the viewport differ. The view- 
port AR defaulted to 1.52 (380 mm wide by 250 mm 
high), and the AR for the window is 355/130, or approx- 
imately 2.73. 

2. Set window to encompass the logo; set viewport 
aspect ratio to correspond to window aspect ratio 
(SETAR); and default LIMIT and VIEWP parameters. 


CALL WINDWY(IGCB,O.,355. ,0.,130.) 
CALL ЅЕТАКИССВ, 2.73) 


The resulting output is an undistorted projection of the 
lego centered in the vertical direction and covering the 
total viewing surface in the horizontal direction (see 
figure 3). The entire logo was projected because the win- 
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cross labulation lime usa 


Siatpro Ia an intagrated database systam designed for extansive | 
number crunching. 


Slatoro, unique In baing non-mamory dependent allows data. 
bases lo Ба limited іп size only by disk space. Stalpro can enter, 
receive, send, sort, and transform data. | 

Translormations include Arithmetic Logarithmic, Exponential, 
Trigonometric, Powers & Square Acols, Conversions, Random 
Numbers, Standardized Obseralionas and over 40 English 1o 
Меігіс ог Matric to English conversions. Slatpro contains several 
slafiaiical analysis programs, all iniartinked and designed 1o | 
analyze the database records. 

Among olher f&alures, Statpro has extensive color graphic 
capabililias, a graphic screen editor, multipla plots per screen, 
user or compuler defined access limits, and choice of symbolis 
and tines. Printing a graph only takes 30 to 120 seconds depending 
an whether Ihe printar is on Anadex, Epson, Paper Tiger or Silen- 
ура. 


(send far brochure) 
Blue Lakes Computer 
3240 University Ave. 
Madison, WI 53705 
(808) 233-6502 
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dow was determined the same way as in the previous ex- 
ample. 

The projection was centered in the vertical direction 
and covered the total horizontal view surface because of 
the viewport reconfiguration that occurs when the 
SETAR routine is implemented. With SETAR set to 2.73, 
the reconfigured viewport corresponds to a rectangle 
with an AR of 2.73 being shrunk until it just fits within 
the old viewport. When a rectangle with a 2.73 AR is 
shrunk to fit within a rectangle with a 1.52 AR, the 
horizontal dimension will be totally filled and the vertical 
dimension will have unused space. 

As prescribed by the SETAR routine, the reconfigured 
viewport will be centered in the vertical direction and 
totally cover the horizontal view surface. When the 
image within the window is mapped to this reconfigured 
viewport, it will project an image covering the horizontal 
direction and centered in the vertical direction. The re- 
sulting image is undistorted because the AR of the view- 
port was designated as 2.73 by SETAR, and the aspect 
ratio for the window was also 2.73. 

3. Set window to encompass the logo; set viewport 
aspect ratio to correspond to window apsect ratio 
(SETAR); set the physical view surface (LIMIT) to corres- 
pond to an 84-inch by Il-inch viewgraph: default 
VIEWP parameters. 


S 
зва. | 


Figure 3: An undistorted projection of the logo vertically 
centered and covering the total viewing surface in the horizontal 
direction, Window aspect ratio is equal to viewport aspect ratio. 
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... And my dad says GRAF | 1 | RAX80 


Lu e = 
1 a 


does better graphics than anybody. 


You might say it’s the head of its class. GRAFTRAX 80 
gives you the highest resolution dot matrix in the world 
— up to 120 dots per inch horizontally and 216 dots per 
inch vertically, Which makes our MX-80 and MX-80 
F/T work more like a plotter than a printer. 

And that's just for starters. 

GRAFTRAX 80 more than doubles the features avail- 
able in an Epson MX-80 or MX-BO F/T. For instance, 
we've added nice little touches like an italic character 
set — which doubles the number of font types to 24. 
And with GRAFTRAX 80, you can change style, size 
and density anywhere in the line. And backspace the 
head. And use block graphics with any computer. And 
redefine all escape codes under software control. 

Up to now, you couldn't get some of these features at 
any price. With GRAFTRAX 80, you get ‘em all. And 
more. Lots more. 


Best of all, we haven't forgotten all those people who 
already own ап MX-80 ог МХ-80 F/T. You own the 
printer that set the standards all the others are follow- 
ing. And you can install GRAFTRAX 80 PROMs your- 
self, for less than $100. And make the best even better. 

You can see why we 
say GRAFTRAX 80 is 
the head of its class. 
There's nothing else in 
its class. 


EPSON 


EPSON AMERICA, INC. 


ғ 


3415 Kashiwa Street ғ Torrance, California 90505 = (213) 539-0140 
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Introducing a totally new world 
in professional software for the 
Apple Il and Commodore Pet. 


Until recently, the tremendous explosion in micro- 
computer technology left an unfilled void in real 
бшу software. MicroCraft Systems is totally 

edicated to filling that void for the Apple Папа the 
Commodore Pet. With powerful, elegant and ver- 
satile software. 


Beyond the software house. To a 
complete 6502 development system. 


More than a software distributor or discount housa, 
MicroCraft Systems now provides you with access 
to a whole new spectrum in software systems. 
MicroCraft software includes: MacroLink, a com- 
plete macroassembler for the 6502, SuperEdil, a 
full-screan editor with a superb range of powertul 
capabilities plus, DiskScreen, a screen-oriented 
disk utility. Complete System $200/$40 


MacroLink $125/$20 


Uses text files for source code е Links source code 
or object code progre ps * Fully nestable file in- 
clude capability + Recursive macros * Nestable 
conditional assembly е Over 50 error messages * 
Fila ИО macros • Sample programs = Disk assem- 
bler. source code need NOT fii in memory. 


SuperEdit $75/$20 


Full Screen Editor • Single keystroke commands » 
Uses standard text files е Move cursor by character, 
line ог page * Block move and copy * Search and 
replace е Macro capability * Plus extra software: 
SuperEdit '56 x 27' provides 56 x 27 character 
screen for Apple || • And more! 


DiskScreen $40/$10 


Displays a complete sector in hex and ASCII « Com- 
pletely visual and interactive » Sector move and 
copy • To change byte value, move cursor and type. 


NOTE: All programs require single disk drive. MacroLink 
also requires 48K. First price: software and man- 
ual. Second price: manual only (applied toward 
purchase of software). 


Call or write for our complete MicroCralt Systems 
catalog at no extra charge. Other programs include: 
S.T.A.H. Reading Program * "C" Compiler = Gra- 
phics Development Systems * Programs in ROM * 
SuperEdit tor 60 x 24 video cards 


MicroCraft Systems, ic. 
In software systems, a name to remember, 
188 Kerby Road 


Grosse Pointe Farms, МІ 48236 
(313) 881-3089 


Source 1.0. Сї 0472 MicroNet 1.0. 70270, 222 


VISA ar MasterCharge accepted. inquire at your local 
computer store or order direct. 
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CALL LIMIT(IGCB,0.,215.,0.,280.) 
CALL SETAR(IGCB, 2.73) 
CALL WINDW(GCB,0.,355.,0.,130.) 


The resulting output is an undistorted projection of the 
logo centered in the vertical direction and covering the 
width of a viewgraph (see figure 4). The restriction of the 
projection to an 8%-inch by 11-inch area located at the 
lower left of the device results from setting LIMIT. 
VIEWP is still defaulted to LIMIT, and the other param- 
eters are the same as for the previous example. As the 
viewport is shrunk down to fit within LIMIT, it will fill 
the viewgraph in the horizontal direction and be centered 
in the vertical direction. 

4. Set window to encompass logo; set physical view 
surface (LIMIT) to correspond to an 8Vi-inch by 11-інеһ 
viewegraph; set viewport to five different locations (line 
26); default SETAR. 


CALL CLIMIT(IGCB,0.,215.,0.,280.) 

CALL WINDWÜGCB,O.,355.,0.,130.) 
CALL VIEWPUGCE,6.,40.,6.,18.5) (Lower left AK = 2.73} 
CALL VIEWPUGCH, 40.,94.,6.,25.8) (Lower right AR = 2.73) 
CALL VIEWP(GCB,6.,70.,100.5,124.) (Lipper right AR = 2.73) 
CALL VIEWP(GCB,70.,94.,116.2,124.) (Upper left AR = 2.73) 
CALL VIEWP(GGCB, 20. ,80.,25.8,100.5) (Center AR = 0.79) 


АЕ = 2,73 


d 


Figure 4: The viewing surface changed to 8% inches by 11 
Inches (215 mm by 280 mm). The logo is undistorted, centered 
in the vertical direction, and expanded to cover the entire view- 
ing surface in the horizontal direction. 


A SELF-COMPILING 
RELATIONAL DATABASE 


DATABASE SELECTION — 


= Uses screen masks to form query 

B Provides extensive search capabilities 

g Search arguments can include arithmetic/boolean 
functions, multi-field comparisons 

B Queries can generate input for automatic 
database maintenance 

B Queries can be stored in "Query Library" and executed 
from menu on demand 

B Any number of fields can be queried concurrently 

B Query output can be routed to disk, CRT герой formatter, 
VISICALC™ or SOURCE" 


DATABASE MAINTENANCE— 


B Uses sophisticated screen formatting & data entry, like 
on IBM 3270's! 

B Generates it's own screens automatically! 

B Handles records up to 4K in length, using multiple 

screen "Pages"! 

Automatic data compression for increased disk capacity 

Uses SuperKram access method for incredibly fast access, 

LESS THAN .2 SECONDS FOR A RECORD! 

Automatic index creation/maintenance 

Automatic maintenance capabilities 

"Goof-Proof" error handling 

Input can come from VISICALC™ or SOURCE" 


DATABASE REPORTING— 


m Automatic headlines 

8 Automatic field editing 

8 Report fields can be calculated, sub-totaled & cross- 
footed in any manner desired 

а Optional counter breaks may be set 

@ Automatic grand totals 

8 Automatic statistics 


REQUIREMENTS — 


SuperKram (available separately) and: Commodore Pet 32K 
(40 or 80 col.) and 2040/4040/8050 disk OR Apple ІІ 48K with 
Applesoft or language system and 2 disk drives or CORVUS. 


— = = — UNITED cota the Cage di a Sac 
-E = nied Software Display af your focal 
r S OF TWA R E computer dealer, or send check or 


murneyorder, plus $3.00 shipping 
THIR 
NEW OD NY TD 10 АМЕН!СА (212) 682-0347 Telex 640055 ж 
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The resulting output is five projections of the logo within 
the 84-inch by 11-inch area. The four corner projections are 
of various sizes, all undistorted, The center projection is 
distorted from that of the original sketch (see figure 5). 

Te understand the significance of the VIEWP parameters 
entered, the consequence of defaulting the SETAR subroutine 
must be considered, Not calling SETAR defaults the viewport 
to the area delimited by LIMIT (the 215-mm by 280-mm 
viewgraph area). Because the viewport is a rectangle cor- 
responding to the viewgraph area, it has an AR of 0.768 
(215/280 = 0,768). For the purpose of determining the ver- 
tical parameters for viewport positioning, therefore, the 
height of the viewgraph corresponds to 131 units. (Referring 
to the explanation of VIEWP: if AR is less than 1, then the 
vertical view surface is 100/AR units, or in this case 
100/.768 = 131 units). 

In like manner, the width of the viewgraph corresponds to 
100 units. ПЁ AR is less than 1, the horizontal length cor- 
responds to 100 units.) It is af little consequence to calculate 
parameters for positioning desired viewports. But if un- 
distorted projections are desired, the viewports must be de- 
fined with an AK equal to that of the window (2.73). Subse- 
quently, the corner viewports (calculated with an AR of 2.73) 
generate undistorted projections, while the center viewport 
calculated with an aspect ratio of 0,79 generates a distorted 
projection, 


This article is not designed to make you a graphics expert, 
You still may not know a logical view surface from an il- 
logical one, and normalized device coordinates may not 
strike you as normal at all. But your perspective on the 
graphics process should now be broad enough to let you 
tackle more detailed technical explanations without losing 
sight of the basics, m 


Figure 5: Confined to an 84-inch by Ii-inch (215 mm by 
280 min) viewing surface, the logo has been projected ін 5 dif- 
ferent locations and sizes, The 4 comer locations appear un- 
distorted (Hie aspect ratios of the viewport and the window are 
the same), while the central figure 15 distorted (aspect ratios of 
viewport айй window are unequal). 


"ID LIKE TO BUY 
A COMPUTER, 


| HOW MUCH MONEY 
| DID You PLAN ON 
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(OR WITH A PRINTER Ok 


SPENDING’? YOU WANT 
COLOR ,OR HLRES. GRAPHICS 
OR 64 CHARACTERS ПЕ 
OR 4K, 3K, 16K оя MORE/ К 62007 AND ALSO 


GEE! ILL NEED A 
COMPUTER JUST TO 
HELP FIGURE OUT 
WHICH COMPUTER 
TO GET. = 


A DISK EVEN DUAL DISKS? 
8 BIT OR ге BIT AND A | 
MODEM. DO YOU LIKE 

SOSO,Z-80, 6502, 1 802, 


Starting Today, BIZCOMP Takes Over 
as the Price/Performance Leader 


We all know about the old fashioned acoustic coupler. Ask any computer hot-shot. Finicky, 
prone to room noise, vibration. A mechanical weak-link in your otherwise all-electronic system. 
RELIABILITY is the key to no-hassle computing. And everybody knows you don't get reliability 
with mechanical system components. So go ask that computer hot-shot — they'll tell you 
BIZCOMP's VersaModem all-electronic modem provides the new wave in personal communi- 
cations. A fully FCC certified direct connection to the telephone network. Exciting? You bet! 


Not only can you access The Source, MicroNet, Dow-Jones, Computer Bulletin Boards and 
University computers — the VersaModem offers access to a variety of specialized online 
databanks and timesharing services. The VersaModem is simple to install and operate. And 
it's compatible with standard data terminals and a host of personal computers. 


Before you buy a computer modam, look at BIZCOMP's versatility. Look at BIZCOMP's quality. 
With BIZCOMP's VersaModem you won't need another modem. If your local computer store 
doesn't already have а VersaModem on display, ask them when they will! 


BIZCOMP Communications... 
Why not start with the best? 


Р.О. Box 7498 е Меліс Park, СА 94025 @ 415/966-1545 
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Apple 

Clone Assembler, а 6502 
assembler and disk-based, 
line-oriented text editor for 
the Apple ІІ. Floppy disk, 
$39.95. Clone Software, 1446 
Estes St, Lakewood CO 
80215. 

Meleoroids in Space, a 
graphics arcade game for the 
Apple 11 and Appie II Plus. 
Floppy disk, $9.95. Quality 
Software, 660 Reseda Blvd, 
Suite 105, Reseda CA 91335. 

Space Raiders, a graphics 
arcade game for the Apple 0 
and Apple П Plus. Floppy 
disk, $29.95. United Software 
of America, 750 Third Ave, 
New York МҰ 10017, 

Super Gomoku, а game 
that simulates checkers for 
the Apple. Cassette, $9.95, 
United Software of America 
(seg address above). 


CAI-100 


Super Stellar Trek, an 
adventure game for the Ap- 
ple ШІ, Floppy disk, $39.95, 
Rainbow Computing Loc, 
0719 Reseda Blvd, North- 
ridge CA 91324, 

Universal Boot Initializer, 
a utility program for the Ap- 
ple I1 that will allow disks tc 
be booted from either DOS 
3.2 or 3.3. Floppy disk, $40, 
9 H Software, POB 5, Man- 
vel ND 58256. 


PET 

Adventure at Pearl Har- 
bor, a submarine battle game 
for the Commodore РЕТ, 
Cassette, $19.95, United Soft- 
ware of America, 750 Third 
Ave, New York NY 10017, 

Fiano Player, a music-gen- 
eratian program for the Com- 
modore PET. Cassette, 
$14.95. United Software of 


FULL COLOR 
GRAPHICS 


The original 256-colorimaging system with 
high resolution video FRAME GRABBER 


for the S-100 bus. 


Capture and digitize a ideo frame n 1/60 of a 
second, Select the best resolutionforyour — 
application, from 256 to 1280 pixels „2“ 


per TV line. Display your digitized 
or computer processed Image > 


with 256 gray levels ог 256 


24022 бәй Legit red pen LE 


MI 


m 


d a SL 16 оғ 32 bita per pixel 


on the basic system 


в Зак mage memory 
в 32. 64. 128 Е 256K byte mystem capacity 


ARS D Enger parted end 
ят 
i= 


ты КЕ DIGITAL GRAPHIC SYSTEMS 
=== = 935 Industria! Awa., Palo Alio, СА 4303 415/856-2600 
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Software Received 


America (see address above]. 

Space Intruders, a graphics 
arcade game for the Com- 
modore PET. Cassette, 
$29.95. United Software of 
America (see address above). 

Super Gomoku, a game 
that simulates checkers for 
the PET. Cassette, $9.95. 
United Software of America 
{ее address above). 


TRS-80 

Balloon Bust, a circus game 
for the TRS-80 Model I Level 
Ц. Cassette, $15.95. Pro- 
gramma International, 3400 
Wilshire Blvd, Los Angeles 
СА 90010. 

Blockade, graphics arcade 
game for the TRS-80 Color 
Computer, Cassette, $10; 
source list, $5. Bank Soft- 
ware, 37 Balmoral Dr, Spring 
Valley NY 10977. 

Breakout, graphics arcade 
game for the TR5-30 Coler 
Computer. Cassette, $10: 
source listing, $5. Bank Soft- 
ware (see address above). 

Runaway Racer, а саг- 
raring simulation game for 
the T RS-80 Model [ Level II. 
(Cassette, $15.95, Programma 
International {see address 
above). 

Space Colony, an arcade 
game For the TRS-80 Model I 
Level I]. Cassette, $15.95, 


Programma International 
isee address above). 

Scrip-Fix, a patch for the 
Scripsit word-processing sys- 
tem for the TRS-80 Model 1. 
Cassette, $9.95. Programma 
International (see address 
above]. 

Space Intruders, an arcade 
game for the TRS-80 Mode! | 
and ШІ. Floppy disk, $19.95. 
Adventure [nternational, РОВ 
3435, Longwood FL 32750. 

Starship, graphics arcade 
game for the TRS-80 Color 
Computer. Cassette, $10; 
source listing, $5. Bank Soft- 
ware isee address above). 

Super Gomoku, a game 
that simulates checkers for 
the TRS-80. Cassette, $9.95, 
United Software of America, 
750 Third Ave, New York 
NY 10017. 


ZX80 

A Might in Las Vegas, a Las 
Vegas gambling simulator for 
the Sinclair ZXBO, Cassette, 
$9.95. Lem Laboratories, 
РОВ 2382, La Jolla СА 
92038. 

ZXBO Double Breakout, а 
graphics arcade game for the 
Sinclair 2\80. Cassette, 
$14.95. Softsync Inc, POB 
480, Murray Hill Sta, New 
York МҰ 10156. 8 


This is a list of software packages that have been received by 
BYTE Publications during the past month. The ІНІ 15 correct ro the 
best of our knowledge. but it Is not meant to be a full description 
of the product or the forms in which the product is available. In 
particular, some packages may be sold for several machines or in 
both cassette and floppy-disk format, the product listed here I5 
the version received by BYTE Publications. 

This is an all-inclusive list chat makes no comment on the quality 
or usefulness of the software listed, We regret that we cannot 
review every software package we receive, instead, this lst 15 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them, All software received 15 considered 
ta be on loan to BYTE and is returned to the manufacturer after | 


set period of time. Companies sending softvvare packages should 
be sure to mclude the list price of the packages and (where appro- 
priate) the alternate forms in when rey are available, 


Girela 41 оп inquiry card, =j- 


_ Моге than four decades of 
ence in magnetic media — B FO 


invented magnetic recordiug | А , 
, the forerunner of today's | | - Cross-linked oxide coating —for 


wide range of magnetic media, | ^ Lal Л ut - Ж | low head wear and long trouble- 
back in 1934, and was the first [ Pri tp D | free media life. 

independent manufacturer of ЕО Де > | | | 

IBM-compatible floppy disks. 


AT | ! |. | 74 | р | „АЙДА! ie Total capability — one of two man- 
_ ane or В A ds ufacturers in the world that 
| | | мба ъъ И MC: makes both 8" and 5.25” models, 


Tough Tyvek sleeve — no paper | | ын 8 БАУЫ mcd and disk experience, and 
M acu i 2. pu 


dust, no static n tures floppy dis! disk drives. 


Special self-cleaning jacket and | | Center hole diameter punchedta | Bi-axially oriented polyester Double lubrication — lubricants 

liner help eliminate data errors | more accurate standards than substrate ~for uniform and reli- both in the formula and on the 

and media wear and tear. | industry specifications, for top able performance year after year. disk surface, to minimize media 
! performance. wear due to head friction. 


Packaging to suit your 1005€ certification—every single For the name of your nearest 
requirements — standard flip-top disk is tested at thresholds 2-3 supplier, write BASF Systeme, 
box, Kassette 10° storage case, times higher than system require- Crosby Drive, Bedford, 

or bulk pack. ments, to be 10066 error-free. MA 01730, or call 617-271-4030. 


© BASF 


Floppy Disks MagCards Cassettes Computer Tapes Disk Packs Computer Peripherals 


Books Received 


Active Filter Design Hand- 
book, С $ Moschytz and Petr 
Horn. New York: John Wiley 
& Sons, 1981; 17.5 by 25 cm, 
318 pages, hardcover, ISBN 
0-471-27850-5, $45. 

The Ada Programming 
Language, ] C Pyle. Engle- 
wood Cliffs NJ: Prentice- 
Hall, 1981; 17.5 by 23.5 cm, 
293 pages, softcover, ISBN 
(-13-003921-7, $14.95. 

BASIC for Students: With 
Applications, Michael 
Trombetta. Reading МА; 
Addison-Wesley, 1981; 16 by 
23.5 cm, 291 pages, soft- 
cover, ISBN 0-201-07611-X, 
$9.95. 

Build Program Technique: 
A Practical Approach for the 
Development of Automatic 
Sofware Generation Sys- 
tents, John G Rice. New 
York: John Wiley & Sons, 
1981; 15.5 by 23.5 cm, 372 
pages, hardcover, ISBN 
0-471-05228-7, $29.95. 

CDS/ISIS and MINISIS: A 
Functional Analysis and 
Comparison, Robert L 
Valantin, New York: 
UNIPUB, РОВ 433, Murray 
Hil! Sta, 1981; 17.5 by 25 cm, 
88 pages, softcover, ISBN 
0-88936-296-3, $6.50. 

Computer Acronyms, Ab- 
breviations, Fic, Claude P 
Wrathall, Princeton М): 
Petrocelli Books, 1981; 15 by 
22 cm, 486 pages, hardcover, 
ISBN 089433-138-8, $17.50. 
Also available in softcover 
for $14. 

Cryptography, A Primer, 
Alan G Konheim. New York: 
John Wiley & Sons, 1981; 
16.5 by 24cm, 432 pages, 
hardcover, ISBN 0-471-08132- 
9, $34.95. 

Digital Counter Hand- 
book, Louis E Frenzel Jr. In- 
dianapolis IN: Howard W 
Sams & Company, 1981; 13.5 
by 22cm, 264 pages, soft- 
cover, ISBN 0-672-21758-9, 

$10.95. 

Early British Computers, 
Simon Lavington. Bedford 
MA: Digital Press, 1980; 15 
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by 21cm, 140 pages, soft- 
cover, ISBN 0-932376-08-8, $8. 

Educational Software 
Directory, Apple П Edition, 
Sterling Swift Publishing 
Company. Manchaca TX: 
Sterling Swift Publishing, 
1981; 15 by 22 cm, 103 pages, 
softcover, ISBN  0-88408- 
141-9, $11.95. 

From ENIAC ta UNIVAC, 
An Appraisal of the Eckert- 
Mauchly Computers, Nancy 
Stern. Bedford MA: Digital 
Fress, 1981: 19 by 24 cm, 286 
pages, hardcover, ISBN 0- 
932376-14-2, $21. 

Fundamental Concepts of 
Information Modeling, Matt 
Flavin. New York: Yourdon 
Press, 1981; 15 by 23 cm, 128 
pages, softcover, ISBN 0- 
917072-22-7, $10. 

How to Design & Build 
Your Own Custom Roboi, 
David L  Heiserman. Blue 
Ridge Summit PA: Tab 
Books, 1981; 13 by 21cm, 
462 pages, softcover, ISBN 
0-8306-1341-2, $12.95; hard- 
cover, ISBN 0-8306-9629-6, 
$18,95. 

How to Plan, Design and 
Implement a Bad System, 
Ronald B Smith. Princeton 
NJ: Petrocelh Books Inc, 
1981: 14 by 22 cm, 157 pages, 
hardcover, ISBN 0-89433- 
148-5, $14. 

Introduction с Computer 
Organization, Ivan Tomek. 
Rockville MD: Computer 
Science Press, 1981; 16 by 
23.5 cm, 456 pages, hardcover, 
ISBN 0-914894-08-0, $21.95. 

Linear Integrated Circuits, 
Practice and Applications, Sol 
D Prensky and Arthur Н 
Seidman. Reston VA: Reston 
Publishing Company, 1981; 16 
by 23.5 cm, 354 pages, hard- 
cover, ISBN  0-8359-4084-5, 
$21.95. 

Microcomputer Architecture 
and Programming, John F 
Wakerly. Mew York: John 
Wiley & Sons, 1981; 17 by 
23.5 cm, 692 pages, hardcover, 
ISBN 0-471-05232-9, $27.95. 

The Microelectronics Rev- 


olution, edited by Tom 
Forester, Cambridge МА: MIT 
Press, 1981; 15.5 by 23.5 cm, 
589 pages, softcover, ISBN 
0-262-56021-6, $12.50; hard- 
cover, ISBN 0-262-06075-2, 
$25. 

The Minicomputer т On- 
Line Systems, Small Com- 
puters т Terminal-Based Sys- 
tems and Distributed Process- 
ing Networks, Martin Healy 
and David Hebditch. Cam- 
bridge MA: Winthrop Pub- 
lishers, 1981: 18.5 by 24 cm, 
334 pages, hardeover, ISBN 
0-87622-579-4, $22.95. 

Osborne CP/M User Guide, 
Thom Hogan. Berkeley CA: 
Osborne/McGraw-Hill, 1981; 
19 by 23.5 cm, 283 pages, soft- 
cover, ISBN  0-931988-44-6, 
$12.99. 

Pascal Programming for the 
Apple, T G Lewis, Reston VÀ: 
Reston Publishing, 1981; 15.5 
by 23cm, 234 pages, soft- 
cover, ISBN  0-8359.5454-4, 
$12.95. 

A Primer on Pascal, Second 
Edition, Richard Conway, 
David Gries, and E Carl 
Zimmerman, Cambridge MA: 
Winthrop Publishers, 1981; 
18.5 by 24.5 cm, 430 pages, 
hardcover, ISBN 0-87626- 
675-8, $17.95; softcover, ISBN 
0-87626- 671-5, $12.95. 

The Programming Language 
Landscape, Henry Ledgard and 


Michael Marcotty. Chicago IL: 
Science Research Associates, 
1981; 16.5 by 24.5 em, 460 
pages, hardcover, ISBN 0-574- 


21340-6, $22.95. 
Robot Intelligence with Ex- 
periments, David L 


Heiserman. Blue Ridge Summit 
PA: Tab Books, 1981; 13 by 
21cm, 322 pages, softcover 
ISBN 0-8306-1191-6, $9.95; 
hardcover, ISBN  0-8306- 
9685-7. 516.95. 

Software Design: Methods 
and Techniques, Lawrence ] 
Peters. New York: Yourdon 
Press, 1981; 17.5 by 25.5 cm, 
248 pages, softcover, ISBN 
0-217072-19-7, $23. 

Structured Programming in 
FORTRAN, Louis A Hill Jr, 
Englewood Cliffs N]: Prentice- 
Hali, 1981; 17.5 by 23.5 cm, 
526 pages, softcover, ISBN 
0-13-854512-6, $15.95, 

Take Aim: Volume 1, James 
Hoyt Clark. Beaverton. OR: 
Matrix Publishers, 1981; 388 
pages, 22 by 28 ст, softcover, 
ISBN 0-016460-29-0, $16.95. 

Video/Corpulers, How to 
Select, Mix, and Operate Per- 
sonal Computers and Home 
Video Systems, Charles ] Sippl 
and Fred Dehi. Englewood 
Cliffs NJ: Prentice-Hall, 
1981: 18.5 by 24 cm, 246 
pages, softcover, ISBN 0-13- 
941849-0, $7.95: hardcover, 
ISBN 0-13-941354-3, $15.95. 


This is a list of books received at BYTE Publications during this 
past month. Although the list is not meant to be exhaustive, its 
purpose is to acquaint BYTE readers with recently published titles 
in computer science and related fields. We regret that we cannot 


review or comment on all the books we receive; instead, this list is 
meant to be a monthly acknowledgment of these books and the 


publishers who sent them 


Now NRI takes you inside the 


new TRS-80 Model Ill microcomputer 


totrain you dat home as the 


new breedof computer specialist! 


NRI teams up with Radio Shack 
advanced technology to teach 
you how to use, program and 

service state-of-the-art 

microcomputers... 

Its no longer enough to be 
jus! a programmer or a technician. 
With microcomputers moving 
into the fabric of our lives (over 
250,000 of the TRS-80™ alone have 
been sold), interdisciptinary skills 
are demanded. And NRI can prepare 


you with the first course of its kind, more effective programs. And, with ad- 


xin ipei od world of the vanced programming skills, the techni- 
р cian can test and debug systems quickly 

Learn At Home and easily. 
ш Fous ni duin Only NRI gives you both kinds of 


With NRI training, the program- 
mer gains practical knowledge of hard- 
ware, enabling him to design simpler, 


training with the convenience of home 
study. No classroom pressures, no night 
school, no gasoline wasted. You leam 
at your convenience, at your own pace. 
Yet you're always backed by the NRI 
| staff and your instructor, answering 
questions, giving you guidance, and 
available for special help if you need it. 
You Get Your Own Computer 
to Learn On and Keep 

NRI training is hands-on train- 
ing, with practical experiments and 
demonstrations as the very foundation 
of your knowledge. You don't just pro- 
gram your compuler, you go inside 
it... watch how circuits interact... inter- 
face with other systems...gain a real 
insight into its nature. 

You also work with an advanced 
liquid crystal display hand-held multi- 
meter and the NRI Discovery Lab, per- 
forming over 60 separate experiments. 
You learn troubleshooting procedures 


Tralning includes pew TRS-80 Model ІП mitro- 
computer, 6-function LCD Beckman multimeter, 
and the NRI Discovery Lab with hundreds of 
tesis and experimeuis. 


(ТКЖ в a trademark of the Kubo Shack divison of Tandy Corp ] 


and gain greater understanding of the 
information. Both microcomputer and 
equipment come as part of your training 
for you to use and keep. 
Send for Free Catalog... 

No Salesman Will Call 

Get all the details on this exciting 
course in NRI's free, 100-page catalog. 
It shows all equipment, lesson outlines, 
and facts on other electronics courses 
such as Complete Communications with 
CB, TV/Audio and Video, Digital Elec- 
tronics, and more. Send today, no 
salesman will ever bother you. Keep up 
with the latest technology as you learn 
on the latest model of the world's most 
popular computer. If card has been used, 
write Lo: 


| NRI Schools 
McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016. 


ЧИГ 


I 
We'll train you for the good jobs! 
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News and Speculation About Personal Computing 
Conducted by Sol Libes 


. usd Credit Card Uses 
EEPROM: SCOS-ATES has 
introduced XCARD, an elec- 
tronic credit card that uses 
an EEPROM (electrically 
erasable, programmable 
read-only memory) to keep 
track of your remaining 
credit. The EEPROM is en- 
capsulated in a thin plastic 
card. It's inserted into а 
reader that accesses the 
data in the 17-word by 8-bit 
EEPROM and subtracts the 
amount charged by writing 
to the EEPROM. Fifteen 
bytes are alterable; the 
others are for identification 
and security code (to check 
for fraudulent erasure). Pro- 
totypes are being tested in 
Italy. 


m— Prizes in 
Computer Chess Battle: 
Big money is waiting for the 
computer chess program de- 
veloper whose program de- 
feats a human chess expert. 
Omni magazine is offering 
$16,000 to the first program 
that can beat David Levy, 
the Scottish Nationa! Chess 
Champion (Elo rating of 
2310] (Elo ratings are recog- 
nized by the World Chess 
Federation.) A Netherlands 
software firm will award 
$50,000 to the developer of 
the first program Ihat bests 
Max Euwe (Elo rating of 
2540), and the Fredkin Foun- 
dation of Massachusetts will 
pay $100,000 to the program 
that overpowers the stand- 
ing world chess champion 
(typical Elo rating of 2700). 
Most experts feel these 
prizes could be won within 
the next five years, and will 
certainly be awarded within 
the next ten years, The 
United 5tates Chess Federa- 
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tion has voted to permit 
computers to compete in 
sanctioned matches with hu- 
man players. In 1983, there 
will be a team-chess tourna- 
ment in which one team will 
be entirely computers. 


Vas Gains in Popu- 
larity: Switching from one 
computer to another usually 
means jumping from one 
DOS (disk operating system) 
to another, Then, you have 
to learn how to operate an 
entirely new system, which 
often means redeveloping 
existing software so that it 
will run. In a commercial en- 
viranment, this can be very 
expensive. 

Te overcome this prob- 
lem, researchers at the 
Lawrence Berkeley Labora- 
tory, University of Califor- 
nia- Berkeley, have created 
a YOS (virtual-operating sys- 
tem) as an interface between 
the DOS and the hardware, 
Called Software Tools, the 
system has already been im- 
plemented on several dozen 
systems ranging from ІВМ, 
DEC (Digital Equipment Cor- 
poration), Honeywell, and 
Burroughs mainframes to 
minicomputers and even 
microcomputers using 
Digital Research’s CP/M 
DOS. Using a VOS, an organ- 
izations software сап 
outlive its hardware, which 
does away with costly soft- 
ware redevelopment. 

The Software Tools VOS 
is supported by a user group 
that publishes a newsletter, 
directory, documentation, 
holds regular meetings, and 
makes the Software Tools 
software available on mag- 
netic media for $35. For 
more information contact 


Debbie Scherrer, Lawrence 
Berkeley Laboratory, C5AM- 
50B/3209, University of Cali- 
fornia, Berkeley CA 94720. 


A НИ Video- 
text Standard: Eritish and 
French negotiators have 
agreed оп a common video- 
texyteletext standard that 
makes Britain's Prestel and 
France's Antiope systems 
compatible. Canada also 
may adopt the standard, 
which could affect Ameri- 
can videotext systems. 


жете Update: Stan- 
dard & Poor's predicts that 
robotic salgs in this country 
will leap from less than $100 
million to nearly $1 billion 
by the end of the decade. (As 
an aside, Japan already uses 
more than three times as 
many robots as the US.) 
General Electric has dis- 
closed that it will replace 
15,000 workers with 8000 
robots during the next five 
years; and that if it cannot 
do this, it will not be able to 
compete economically. 
Industrial robots currently 
cost in the $7500 to $250,000 
range [with one specialized 
unit selling for $2.5 million). 
The average price is around 
$40,000, which is expected 
to fall to $10,000 by 1983 as 
companies such as ІВМ and 
Texas Instruments are ex- 
pected to enter the market. 
Robots are projected to 
cost between 51.75 10 $4.75 
an hour, compared to the 
$12 to $15 per hour wages 
paid for skilled labor. Their 
greatest Impact has been in 
the automobile, steel, and 
aeraspace industries. Dr 
Richard John, Director of 
the Office of Energy and En- 
vironment, of the Transpor- 


tation System Center, Cam- 
bridge, Massachusetts, has 
predicted that by 1985 auto- 
mation will replace more 
than 200,000 workers in the 
auto industry. 

The Fujitsu Francu robot 
factory, in Japan, reports 
that it operates 16 hours a 
day entirely by robots. Hu- 
man workers come in for 
eight hours to complete the 
final assembly of the ma- 
chines and robots. Fujitsu 
feels that it will have the 
plant completely robotized 
by 1985. Hitachi claims to 
have 500 scientists and en- 
gineers working on the 
development of a new gen- 
eration of robots that will be 
able to "see, feel, and walk 
up dnd down the factory 
floor supervising other 
robots.” 

Microbot Inc of Menlo 
Park, California, has had its 
$1700 robotic arm, used with 
a Radio Shack TRS-80, on 
the market for over a year. 
Thus far, 40 have been soid., 
Terrapin Inc has sold 150 of 
its Turtles, which can run a 
maze or draw pictures. But 
most of these units have 
gone into schools, not the 
home. 

The problem is that the 
cost of a robot that will do 
meaningful tasks is still very 
high. Although low-cost sen- 
sors and mechanical com- 
ponents are available, a 
huge amount of expensive 
electronic processing is re- 
quired. А general-purpose 
robot requires a multipro- 
cessing, multitasking com- 
puter system, with a high 
degree of artificial in- 
telligence so that the robot 
can sense jts environment 
and respond properly within 
a reasonable time. More ad- 
vances in artificial-intelli- 
gence programming tech- 
niques are stil] needed. 


PERT/CPM ТІМЕЅАУЕР 


AS a ргојесі manager, you know the 
value of careful planning. Oversights 
and miscalculations can cost you 
crucial time and money. 


MILESTONE is a powerful "Critical Path" 
Frogram thal can be used for planning 
and analyzing virtually any project, Нот 
the opening of a retail store, іс charting 
the progress ol a police investigation; 
from drawing up а cost estimate for a 
construction project to scheduling the 
development (and involved expenses} of 
a new computer; from keeping track of 
rental equipment іс allowing a winery 
1o chart the evolution of a vintage 
Chardonnay from harvest to bottling. 
The applications are endlass. 


What's more, MILESTONE is one of the 
easiest software packages to use. Once 


ti аа 


ihe working days, skill categories, 
wages or salaries and time increments 
are defined, then MILESTONE is ready 
іс do the work for you. Change, for 
instance, the estimated completion 
date of a particular time-critical task, 
and you'll instantly see it's effect on 
tha entire project. All scheduling, man- 
power costs, associated reporis, eic. 
are immadiately re-tabulated. À calendar 
display allows you to visually follow 
ihe activities (200 per project with 64K 
RAM, 100 with 56K RAM). Examples 
are included on the disk. 


TIME IS MONEY. SAVE BOTH WITH 
MILESTONE. 


Price із $295. Manual alone — $30. 


SOF TARE 
SOFTWARE 
DIGITAL MARKETING 
DIGITAL MARKETING 


2670 Cherry Lane • Walnut Creek, CA 94596 


(415) 938-2880 


Dealer Inquiries invited. 


Dealers outside Calitornia call (501) 442-0864. 


Inside California cal! (415) 938-2863. 


MILESTONE. 


WHEN 
TIME 
IS 
MONEY. 


A PROJECT MANAGEMENT 
AND TIME SCHEDULING 
PROGRAM. 


Circle 123 on inquiry card. 


Milastone is а trademark ol Organic Software. 
CPIM іа a trademark of Cigltal Research. 
MILESTONE requires 56K НАМ and 

CRM. Also available lor СРҰМ-86, Apple 
Pascal and UCSD Pascal. раску ЖИ. 
280 CDOS, 8086, UCSD Pascal or Apple 
Pascal Formats. 8” single density (ВМ 
soit sectored, 5'^^ NorthStar DD. 
Micropolis Mod И. Superbia 1.0, Apple 11 
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Most experts agree that 
robots will move into the 
home just as computers 
have done—but this is still 
at least five years and 
maybe as much as 20 years 
away. We will probably see 
the first "home robots" per- 
forming only specific or 
limited sets of tasks, Most 
likely the first applications 
will be robotic aids for the 
handicapped. For example, 
Stanford University has 
modified an industrial 
robotic arm for use by quad- 
riplegics, It recognizes voice 
commands, repeats them for 
verification, then acts ac- 
cordingly, Also, it can pick 
up a telephone, fetch a 
book, turn pages, pour 
drinks, or hold a glass. The 
Veterans Administration is 
currently testing the unit. 

Experimenters interested 
in building a robot should 
note that Hobby Robotics 
Company, POB 997, Lilburn 
GA 30247, has announced a 
mobile unit that consists of a 
body and two arm manipula- 
tors. It costs $1495. The user 
must supply the electronics. 
Hobby Koboties also pub- 
lishes a quarterly newsletter. 

Heathkit will jump into 
the robotics market next 
year with an under-$1000 
robot kit, It will be mobile 
and will have a seven-motor 
manipulator, sonar-type sen- 
sor, a Motorola 6809-based 
controller, and ап ‘‘ex- 
perimenter's area" where 
users can wire circuits. There 
will be several modes of 
operation, including autc- 
matic and teach/learn 
modes. It will be primarily 
an educational toal, 
teaching modern industrial- 
control techniques. 


мМ ew Scheme To Halt 
Software Piracy: To cope 
with software pirates, sup- 
pliers have used nonsian- 
dard data formats, slashed 
their prices low, or tried to 
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ignore the problem. Some 
have printed their documen- 
tation іп light blue ink to 
prevent photocopying. 

But this resulted in a 
eatch-22; the suppliers who 
use nonstandard formats 
have been severely criti- 
cized by purchasers who 
cannot make backup copies 
and must return the disk te 
the supplier if it is damaged. 
This is a real annoyance and, 
if the supplier charges for 
this service, engenders re- 
sentment. Format-indepen- 
dent programs that copy the 
disk bit by bit are available 
by popular demand, 

Now, at long last, Micro- 
Technology Unlimited, 
Raleigh, North Carolina, and 
Hal Chamberlin, creator of 
many innovative microcom- 
puter features, have im- 
plemented а previously 
talked about method for pre- 
venting piracy: a software- 
readable serial number em- 
bedded in hardware. Here's 
how it works: the supplier in- 
tegrates the code іп the soft- 
ware when it is ordered. 
When the program runs, the 
two serial numbers are com- 
pared; if they do not match, 
the program doesn’t run. 
Thus, users can make any 
number of copies and in- 
tegrate a program with other 
software ta form a new 
package. 

| suspect that the serial 
number is embedded in a 
ROM [read-only memory) 
thal uses an algorithm 
known only to the hardware 
manufacturer and licensed 
software vendors. Ik may use 
а PLA (programmable-logic 
array), which cannet be 
duplicated as simply as a 
ROM, Also, the software- 
checking routine has to be 
done in a clever and subtle 
way 50 that it cannot be easi- 
[у located and bypassed. 


M inan Memory For 
Microcomputers: Early 


next year, Intel, Zilog, Moto 
rala, and National Semicon- 
ductor will introduce in- 
tegrated circuits to add 
ҰММ (virtual-memory man- 
agement) to 16-bit micropro 
cessors, This will give 
systems the large-capacity 
storage previously found on- 
iy in large mainframes. 

МММ creates a more effi- 
cient integration of the pri- 
mary small (but fast) semi- 
conductor main memory 
and the secondary (slow) 
large disk storage. It frees 
the programmer fram wer- 
rying about the details of 
storage allocation, Also, it 
more efficiently manages 
the use of memory and disk 
storage when many users 
share memory. 

Zilog, Motorola, and Na- 
tional Semiconductor also 
will introduce separate 
MMU (memaory-manage- 
ment unit) integrated cir- 
cults to work with their 
16-bit microprocessors. Intel 
will unveil a new version of 
its 16-bit microprocessor 
that will include an MMU 
circuit. The Zilog MMU will 
manage an -megabyte 
memory space compared to 
the others’ 16dnegabytes. 


| — ыны Nippon 
Electric Company [NEC) is 
about to go inte production 
on а new graphics-controller 
integrated-circuit chip that 
will make super-color graph- 
ics possible on microcom- 
puters. Listen to these speci- 
fications: displays 2048 by 
2048 pixels [picture ele- 
ments) in the black-and- 
white mode or 1024 by 1024 
pixels in the color mode; 
generates all timing and syn- 
chronization signals; allows 
both graphics and text on 
the same screen; supports up 
to 64 К {16-bit word) dis- 
play memory; contains hard- 
ware for drawing lines, arcs, 
circles, rectangles, and char- 


acters at 800 ns per pixel; 
supports two display areas 
(independently pannable}: 
has an auto-advance cursor; 
will display 256 characters 
рег row and up to 100 rows 
per screen; will zoom dis- 
play to sixteenfold; has a 
light-pen input; B-bit inter- 
face for microcomputers; 
and DMA (direct-memory 
access] capability ... all in 
one 40-pin package 
Samples should become 
available next month with 
production quantities ob- 
tainable early next year, 
Single-quantity price is ex- 
pected to be $150. 


T. Be A 128 K-Bit Or 
А 156 K-Bit ROM—That 
Is The Question: Although 
five integrated-circuit manu- 
facturers are providing 
samples of the new 128 K- 
bit, or 16 Kbyte, ROM 
[read-only memory), others 
have opted to skip the that 
size and go directly to 256 К 
bits (32 K bytes] notably 
Motorola, These large-sized 
ROMs are expected to be 
used mostly in high-level 
language processors, intel- 
ligent typewriters, smart ter- 
minals, language translators, 
and speech-synthesis sys- 
tems. You can expect to see 
128 K-bit ROMs on the mar- 
ket by year's end and the 
256 Kbit ROMs by mid- 
1982. 


А... Computer Reg- 
isters Stock Offering: Ap- 
ple Computer Inc has regis- 
tered a proposed public 
stock offering of 2*4 million 
shares at $27.50 each. {lts 
original offering last year 
was 5 million shares at $22 
each, although this rose $7 
minutes after going on sale.) 
Also, the president and vice 
chairman of Apple (A C 
Markkula and Michael М 
Scott) have granted the un- 
derwriters optians to pur- 


сі new 


SLar 


Is Dorn: 


a better computer system 
any way you look at it. 


The facts speak for themselves. The QUAY 500 SERIES 
offers more for the money than North Star Horizon’ 
computers. 


MORE TECHNICAL FEATURES. A single board computer in- 
siead o! a backplane with multiple boards, means fewer рагі, 
lewer inlerconnections and fewer problems O additional disk 
capacity for more program storage O ОМА controlled disk 
transfers for increased system performance о on-board expan- 
sion capabilities lor additional parallel and serial poris, and 
EPROM D AC convenience outlets D a more сотрасі design. 
IMMEDIATE DELIVERY. The 500 SERIES is available off the 
shell ior virtually immediate delivery. No waiting for tar off de- 
livery dates for this one. 
LOWER PRICE. The advanced technology engineered into 
Quay computers actually lowers our cost to manufacture. 
The price of Ihe 500 SERIES is about 20% lower than the 
| а Horizon-2-32K-D — and 
ý uem E our 520 SERIES also offers 
à ae EE significant savings over ihe 
өзінін | М Horizon-2-32K-Q. 

ПІТ The bottom line is simple. 
| [mm s | sa, There is a new star in Ihe 
ние A Уа eee mae) computer field. The 500 
-E mi iim SERIES by Quay. It out- 


am à) 7-5 „А алі IE = 
Advanced single board modular design. shines all of the competi- 
lion. 


ІРІ 


COMPARE FOR YOURSELF: 


Architecture Single Board 
Double density 
Мо. of drives (sld/max) | 834 | | 
Capacity per drive (on-line) | 200 Kb. | 

35. 


HORIZQN-2-32X-D 


' ; : 
CP/M* disk operating system plional / 
ene _ 


БЕЛГІ | изо [wonizow 2 sana 
| 


The QUAY 500 offers technical superiority — availability — а $2,500 price! 


СР M' м aragisterad trademark of Dsgaal Radearch 
Ноомі A registered trademark gi Nori Star Computers, inc 


QUA 


CORPORATION 


РО. Box 783, 527 Industrial Way West, 
Ealontown, M.J. 07724 m (201) 542-7340 


DISTRIBUTOR AND REPRESENTATIVE INGUIRIES WELCOME 


Circle 314 on Inquiry card. 


chase up to 125,000 of their 
personal shares, reducing 
Markkula's and Scott's re- 
spective holdings to 12.5% 
and 4.9%. Xerox has pulled 
back its interest from 720,000 
shares to 470,000 shares. 

Apple spent $9.1 million 
on research and develop- 
ment in the first half of 1981, 
compared with $7.3 million 
for all of 1980. It also claims 
to have shipped more than 
4000 Apple 1115 by the end of 
April. 


F CC Revises interfer- 
ence Rules: The Federal 
Communications Commis- 
sion (FCC) has revised its 
rules regarding the certifica- 
tion of small computers for 
radio-frequency interference 
(ЕГІ) The revision clarifies 
the definition for exempt de- 
vices: self-contained devices 
with clock frequencies of 
495 kHz or less are now ex- 
empt from certification 
However, virtually all micro- 
computers presently sold 
have higher clock rates and 
are not exempt. 

if your television set is 
bothered by RFI from your 
personal computer, citizen's 
band radio, etc, you may be 
interested in obtaining a free 
booklet entitled “How to 
Identify and Resolve Radio- 
TV Interference Probiems.” 
It is published and distri- 
buted by the FCC. 


Basic Standards Man- 
ual Published: The Co-- 
emment Printing Office has 
published a two-volume 
standard on the BASIC lan- 
guage The stanadard is 
based on the ANSI (Amer- 
ican National Standards In- 
stitute} minimum criteria for 
the language. The 556-page 
document describes test pro- 
grams to check if a BASIC im- 
plementation complies with 
the Federal Information Pro- 
cessing Standard 68 and 
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ANSI standard X3.60-1978. 
Volumes 1 and 2 cost $4 
and $9.50, respectively. 
Order them from the Super- 
intendent of Documents, US 
Government Printing Office, 
Washington DC 20402. The 
order numbers are 003-003- 
02262-4 (Volume 1) and 
003 -003-02263-2 (Volume 2). 


> us 820 Personal 
Computer: Xerox has intro- 
duced a desk-top personal 
computer, called the Xerox 
870. |t costs 32995. [t 
original internal code name 
was WORM, which stood for 
Wonderful Office Revolu- 
tionary Machine. 

The Xerox 820 uses the 
280 microprocessor, has 
64 K bytes of memory, two 
single-sided single-density 
5-inch floppy-disk drives, 
and two serial and two 
parallel ports. A Diablo 630 
printer is available for 
another $2900, and an 8-inch 
floppy-disk (250 K-byte) 
drive is $800. 

The 820 uses the CP/M 
operating system (a de facto 
microcomputer standard), 
with certain limitations (е.в... 
СРМ‘ powerful input/out- 
put byte feature is not im- 
plemented). But, it is a 
significant boost for the 
CP/M-software market. Also, 
Xerox will offer Microsoft 
BASIC, CBASIC-I, COBOL- 
80, and several currently 
available CP/M-based soft- 
ware packages. 

Xerox will furnish its own 
version of the popular Word- 
Star word-processing soft- 
Ware package. Most of its 
changes are in redefining the 
Control sequence func- 
tions —which undoubtedly 
will confuse users who are 
running the package on 
other systems. 

The video display is 
meémorydnapped and shares 
low-memory space via а 
bank VO (input/output) port- 


select scheme; the disk con- 
troller uses the popular 1771 
integrated circuit, Reset 
causes a jump to a ROM 
{read-only memory) in high 
memory from which the user 
must boot CP/M, which does 
not start automatically. A 
Zilog SIO (serial 10} in 
tegrated circuit is used to 
handie I/O operations. Al- 
though Xerox implies that 
the 820 can be used as a 
workstation in an Ethernet 
network, no internal Ether- 
net interface is provided at 
this time, 

On the minus side, the 
Xerox machine has two Con- 
trol keys, both positioned 
adjacent to the space bar 
{they may be easy to hit ac- 
cidentally). Also, | wonder 
why Xerox used drives with 
only 92 K bytes storage per 
drive, when virtually every- 
one else has gone to double- 
sided or double-density 
drives with two or four times 
the storage capacity. Both HP 
(Hewlett-Packard) and ІВМ 
have introduced 780-based 
personal computers; DEC 
(Digital Equipment Corpora- 
tion) may follow suil. Fur- 
ther, Xerox will have to com- 
pete with several dozen 
machines with equal or bet- 
ter specifications, some of 
which are less expensive and 
have been available for as 
long as three years, 

On the plus side, Xerox 
knows that its name can sell 
a lot of machines, and it has 
already signed up several 
large distribution organiza- 
tions, such as Computer- 
land. Н is interesting to note 
that Xerox's 17 retail stores 
have been selling Apple 
computers, | wonder 
whether this, too, will con- 
tinue? 


R don News Bits: 
Apple Computer is offering a 
free resource guide on using 
microcomputers as aids for 
the handicapped. It sum- 


marizes work being done in 
the field and current pro- 
jects. It includes a biblio- 
graphy and where to go for 
help and advice. For a copy 
of "Personal Computers for 
the Physically Disabled: A 
Resource Quide," write to 
Apple Computer, Resource 
Guide, Marketing Services 
Department, 10260 Bandley 
Dr, Cupertino СА 95014. .., 
The People's Republic of 
China will soon conduct its 
first national census. The US 
Commerce Department has 
sent the Chinese a computer 
and some US Census Bureau 
experts ta help. The last cen- 
sus was done using the 
abacus ... CompuServe Inc, 
one of the largest time- 
sharing systems for home- 
computer users, claims to 
have 10,000 customers, con- 
centrated mostly around 
New York City, the eastern 
seaboard, the Silicon Valley 
area, and Los Angeles. .., 
Attendance at last April's 
San Francisco Computer 
Faire газе to almost 32,000. 
That's a jump of 12,000 over 
the year before ., The 
Strafford, Pennsylvania, 
Public Library has installed a 
coin-operated TRS-80. The 
library committee had 
hoped that students would 
use the computer for home- 
work, but instead most 
played games. At fifty cents 
for 15 minutes, a user can 
access any one of 24 pro- 
grams, including one that 
teaches BASIC. The machine 
was installed and operated 
by the same company that 
supplies the 4iprary's photo- 
copier, ... The Mount Sinai 
School of Medicine in New 
York City will conduct an in- 
vestigation for the News- 
paper Guild into possible 
health problems associated 
with the use of video-display 
terminals. ... "Go public, 
young firm!” seems to be the 
cry since Apple tried it last 
December. Later this year, 
Vector Graphic, Intertec 


Single Board poe 
е Z80A 4Mhz CPU and chip family (optional 6Mhz system) 
” Floppy disk controller which supports 574 and 8 inch drives 
simultaneously (total 4) 
• DMA for the floppy disk drives 
‚ 2 parallel and 2 serial communication ports 
» Bus expander from the CPU with 256 I/O ports 
е 64K bank select low power RAM 
‚ Hard disk support (up to 4 drives of mixed sizes) 
* Tape back up support | | 
е Supports both serial and parallel printers 
$1295 ) 


Qume Datatrak 8 Ш Interlink Modem 


• 300-600 baud 
• Asyn/Syn 


Qume Datatrak 5 * Auto Сш 


54 
Includes 1 year factory warranty 


315 _ е Auto Answer 
Includes 1 year factory warranty “ Serial and modular jack 


interf 
(раға дит 9/45 Y ange en 
$2295 $119 
Light Pen - киши 
with а апа socket Floppy Disk 


$75 Add-Ons 


= | Dual double density drives 
Teletek FDC 1 Enclosure 
4Mhz CPU Power supply and fan 
NEC 765 disk controller All cables 


1 year warranty 


1 year warranty 


IMMEDIATE DELIVERY B"system $1375 
QUANTITY DISCOUNTS 514" system $949 


Circle 294 on inquiry card. 


Circia 177 on inquiry card. 


INNOVATIVE 
" PRODUCTS 


COMPLETE CATALOG OF COMPUTER 
EQUIPMENT AT DISCOUNT PRICES. 


ANOTHER BOMBSHELL 
FROM INNOVATIVE PRODUCTS! 


64K —4Mnhz.— IEEE 
Assembled & Tested 


64K S-100 DYNAMIC RAM MEMORY 


BY COMPUTER SYSTEM RESOURCES 


Works wih Cromemco, North Siar Тенек, Таг, mosi 280 and 
8080 systems even wih ОМА 

Guaranteed 10 work in your system of your money wil be 
refunded within 15 days ol purchase 


ALSO AVAILABLE PARTLY POPULATED 
$239 00 


Q.T. COMPUTER SYSTEMS: 
DESCRIPTION ALL ASSE MBLID A TESTED 
‚ 25 А Mankame. 12 Sid S100. Dual & Die 
25 А Тор Manitame t8 50, 5100 
ЖА Машат» 12 бін 5100 Ома 5 Deve .. 


-Moa Propan for 2 +80А А Tarbell or VF I... 
ЗК Slate НАМ Board Low Poar 5-100 


ОТОССЗА ...Оюск Calender Board 5.100... a 
CTCCCTASSO Clock Calendar Madute ior TRS-80 


VISTA COMPUTER COMPANY: 


MODEL O£SCRIPTKON iut ASSEUER ED A TESTED 

v3 25 keter Quaky Panter. 25 СР5.,.,......... 
v300 45 ..Letter Quality Punter 45 CPS. ER 
V-DFIVE ., Qual 8^ Dek Cabinet, Power Supply Авси Mountable . 


COMPUTER SYSTEM RESOURCES: 
MODEL DESCRIPTION (ALL АСЕ {іт A TESTED . 
НАМ 16...16К Sabe RAM 5-100,.,...., .............. 
RAM 16C Low Power (CMOS) Varsan of НАМ TE. 1 3 Wan. 
RAM 65... 16K баню НАМ ГО Por Bank Seleri 5,100 
RAM GSC .Low Power (CMOS! Version of НАМ 65. 14 Wait. 
RAM 32... 32K Low Power В Bit Slate НАМ 24 Address T 493 00 
RAM 256, ,256к 8/16 Ви Oynemic RAM Fully IEEE 696 ..... 1295 00 
ИО-8..... В Por Sena) МО Fufy IEEE, up in 2008 BAUD 


ORDERING INFORMATION: 
Minimum Order is $15 00. Prices quoted do nol include smppenqg 
and handling. Foreign orders require prepaymen by MICR or 
Money Order in U.S. funds. Purchase Orders accepted Irom US 
Govemment & fms with published A1 Rating from Dunn 8 
Bracstreel AU other orders requ«e pxepaymerd, charge card. 
or COD shipment 


TOLL-FREE PHONE NUMBER: 


Call Toll-Free 1 (BOO) 423-5141. In Alasks, California. and 
Hawaii, call us collect at (213) 883-3244. 


TO RECIEVE OUR FREE CATALOG: 
| Call our Toll-Free (800) number, or circle Reader Service i 


7131 OWENSMOUTH AVE. / #210 
CANOGA PARK, CALIFORNIA 91303 


213 / 883-3244 : | 
S00 / 4235144 JNNOVATIVE 
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Data Systems, and Com- 
puter Factory Inc will follow 
Apple's lead.... New World 
Computer Company, Costa 
Mesa, California, has a novel 
way to provide Winchester 
hard-disk backup. Its new 
5-inch floppy-disk drives 
have both fixed storage and 
a removable cartridge. New 
World has a drive with 
4 megabytes fixed and 
4 megabytes removable. It 
costs less than $1200. ... 
Micropolis Corporation will 
soon start shipping 5-inch 
floppy-disk drives with 2.2 
megabytes formatted stor- 
age.. . Apple wil! soon of- 
fer a videotext interface that 
will allow the Apple 11 and 
ІП computers to access 
Canada's Teldon system. 
AT&T has also decided to 
make its videotext Telidon- 
compatible, These systems 
can deliver computerized 
data to your home via either 
cable television, telephone 
lines, FM subcarrier, ar 
unused television scan lines. 
Observers expect future en- 
hancements of videolext to 
provide message/telecanfer- 
encing, picture manipula- 
tionlanimation, and down- 
loading of data files from 
large systems to personal 
computers, ... 


R andom Rumors: 
Word is that HP's (Hewlett- 
Packard's) personal-comput- 
er operations recently split 
off from the small-computer 
division and is now a sepa- 
rate entity. HP will scon in- 
troduce a multicolor plotter 
for its Series 80 personal 
computers. .. Cromemco, 
one of the leaders in 5-100 
280-Базегі systems, is ex- 
pected to release a 68000. 
based 16-bit processor card 
that includes a 280 copro- 
cessor. Rumor is that Cro- 
memco has been working on 
the card for almost two 
years. ... Expect Godbout 
Electronics to introduce 


68000 and 8086 5-100 cards 
before years end. ... It's 
rumored that DEC [Digital 
Equipment Corporation) is 
about to release a personal 
computer, as HP has already 
done. HP's system is called 
the HP-125 and uses а 280. 
DEC's desk-top unit will 
probably contain a Wim 
chester hard-disk drive and 
either an 151-11 or a stan- 
dard processor like the Z80. 
DEC is already using Micro- 
soft BASIC in its GIGI 
graphics terminal. 


T aces Meets IBM: 
Radio Shack has three new 
software packages that 
allow various forms of com- 
munication between the 
TR5-80 Model П and IBM 
mainframe equipment. The 
first is Reformatter. It con- 
verts data on Model Il 
TRSDOS 5-inch floppy disks 
to the standard IBM format 
(3741 single-ensity) This 
means that Model Ils can 
now be used for off-line data 
entry in businesses where 
System 360/370 or other 
3741-compatible equipment 
is employed. The other pro- 
grams allow "'bisync'' 
(binary synchronous) com- 
munications by emulating 
the IBM 3270 and 3780. The 
Model Ils serve as online 
and remote job-entry [ег 
minals for ІВМ 3270- and 
3780-compatible equipment. 
Reformatter sells for $249; 
the bisync packages sell for 
$995 each, which includes 
installation by Radio Shack. 


MAIL: i receive а iarge 
number of letters each month 
as a result of this column. If you 
write to me and wish a 
response, please include a self- 
addressed stamped envelope. 


Sol Libes 
РОВ 1192 
Mountainside NJ 0708 | 


IF YOU CAN RECOGNIZE 
VALUE, YOU CAN SAVE: 


! [ж EE I EIE «разон 
ы ғ 


anii n 
um im я 4522, mp moa 


M.T. | 
MOD IlI 
PLUS 


Now You Can 
Save $500 over 
comparable models. 


Bisset Ue вове ee airy CADO Ed те 
memory to. 48K ond odded our ҺАЙ Double Densty SAVE $500. € OVER 
Duol Disk Dive sysreem Ow sysrenm is fully cocnporible МТН COMP 


with Rodo Shack DOS ond peripherot. 


MOD |III/EXPANDED | MTI MOD III SALES, 
> обону bur hos double sorae copac PARTS & SERVICE CENTERS 


OR acne vou Gomera ri JNDEPENDENTS DEALERS 
neck dives or 2 single headed БО track dak dees. 


| SAM КУЕ СА, 
$ LANCASTER, СА . 805 942-5747 
714 356.5185 
| i OXNARD СА 


MOD 11/280 | MICROCOMPUTER 


Our lorgesr MOD III, oppror mole Ar 5 mega Бин bos | TECHNOLOGY INC. 


| of Moro ийге 2 dual wack, doub 3304 W. MACARTHUR, . 307 622.9132 | 
реет dm Complom “an manne о SANTA ANA, CA 92704 teal 214 247-6079 | 
OWEST . 


e (714) 979-9923 e 


52799 


TONT, ВР 518 272-8411 
САСО, CT. ............. 203 445-5166 
OVERSEAS 


5. PRICES 
ҒО В SANTA АМА 
CALIFORNIA 


„т 02445-1047 
DEALER INQUIRES INVITED AUSTRALIA 05877-50945 


Circle 231 on Inquiry card. 


ASAP carries only the highest 
Шу floppy disk drives, to 
provide you with years of trouble- 
free service and superior 
performance. 


Data Trak"" double-sided double- 
density drives from Qume^ feature 
state-of-the-art technology. You 
get superior data integrity through 
improved disk life, data reliability 
and drive serviceability. 


Dala Trak™ 5 (ANSI 5⁄4” compat- 


ibility) ........... Call for price 
Data Trak™ 8 (IBM compat- 
ibility) ........... Call for price 


Shugart drives fave been setting 
industry quality and reliability 
standards for years. Shugart's 
Bi-Compliant" head assembly 
provides superior media com- 
pliance and high reliability. 


Model 801 

(standard floppy] ........ $425.00 
Model 850 ............, $640.00 
Dual Disk Drive Cabinet . . $265.00 


ASAP also provides a full line of 
high reliability disk drive 
subsystems, 

Parl No. — Description* Price 
DOC+8 501 — Cabinet for single 
8 floppy disk drive ...$ 185.00 
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00С+8-1 — Cabinet with (1) 


Shugart 5А801Ң 

installed ............. $ 59500 
ODC+8-2 — Cabinet with (1) 
Qume® DT-8 double-sided 
double-density drive 

installed ............. 695.00 
00С+88.3 — Cabinet for dual 8" 
floppy disk drives ..,.$ 275.00 


COMBD-B — Dual cabinet for 8" 
floppy disk drives (horizontal 
mounting). ........... 5 265. 
COMBD-B — Cabinet for 8" 
floppy disk drives (vertical 
mounting)............ $ 26500 
COMBO-8/'9+1§ — Dual cabinet 
with (1) Shugart SABO1R 
installed (horizontal or vertical 
mounting). ........... $ 725.00 
COMBO-8/9+2§ — Dual cabinet 
with (2) Shugart SABO1R's 
installed (horizontal or vertical 
mounting). ........... $1150.00 
COMBO-8/9+190 — Dual cabinet 
with (1) Qume® DT-8 double- 
sided double-density drive 
installed (horizontal or vertical 
mounting). ........ ,..8 865.00 
COMBO-8/9«20 — Dual cabinet 
with (2) Qume® DT-8's double- 
sided double-density drive 
installed (horizontal or vertical 
mounting). . .......... $1285. 00 


X5 — Cabinet for desk top main- 
frame (small power 

supply) 200.00 
8000 — Cabinet for desk top 
mainframe (standard power 
supply) $ 255 
"All cabinets come complete with power 
supply, fan and internal cables. 

For superior quality, high reliablhity desk 
drives, contact ASAP today. 


" t F Wü 89 FEREN ROB OB " È 


пони B B NM $9 ьп BM 4 


SD SYSTEMS/S-100 BOARDS 
EXPANDORAM 16K 

2 MHz OYRAMIC к gud 
RAM BOARD ж 87500 
KT к мір 
EXPAMDORAN I к аен 
4 НН: DYNAMIC xx $00 
ВАМ SOAAD #к ж 
KITS өк $34 
SBC-100 KIT 25 MHz/Z80 CPU with Serial 170 


Ports & SBC 100 Mandar of your chose al 
m charge , зә SSMO 


8502200 КІТ 4 MHz: ZDA CPU wilh Serial 5 
Parallel (0 Ports & SBC 200 Monitor of your 
choice al no change . Sm 


VERSAFLOPPY 1 KIT Dish Сог for St" cin 
бермез. Single or Double Saded) Single of Double 
Density, 5-100 Compatible ,, TER М 


VEASAFLOPPT It KIT Disk Controller tor 594^ тє I 
Oriwes. беке or Davie Sided Sangle or Double 
Density. 5-00 Compatible oer 2300 00 


PROM 100 МТ 5-1007ЕРРОМ PROGRAMMER Tow 
2708 278 2732 Б (Т1) 2516, ..... Ж 


ALL QQARDS ARE AVAILASLE ASSEMBLED & 
TESTED CALL FOR PRICES 


DISKETTES from ASAP 


Poet и 
MD525-01 


| 94052510 


М0525-16 


| кюю 


ЕПА. 1000 


Pat 4 

MEM HM 
MEM 3403 
MEM 3405 


Fart # 

MEM 3060 
MEM 3101 
MEM 3X0 
MEM 310? 


152111 


VERBATIM 
59. DISKETTES 
Sectering Price 
Soil 106527 50 
Hard 10 107 829 50 
Hard 16 10/529 50 
B DISKETTES 
Hard 30753500 
Soit 10535 00 
MEMOREX 
5” ШӨКЕТТЕЗ 
Sida ні бесігін Prior 
Ме Soti 102525 00 
WSing Най 10 10/525 00 
бїт Hand 15 107525 00 
R^ NSKETTES 
Sidex/Dewity Securing Price 
Senge Sot HS 00 
dme Goti 10545 00 
пие Solt 10/545 00 
2/Double бой 10/555 00 
DYSAN 
y а" DISKETTES 
Sides/Bensity — Sacmring Річ 
1éSingle Sollt 101545 00 
{/fouble Solt 107536 00 
2iüouble Soll 10/555 00 
& OISKETTES 
Sides/Denatty Sectaring Price 
t/Sangle Soh 10/545 00 
2/Double Son 10:555. 00 
SCOTCH 3M 
4% (RSKETTES 
Suai/Denzity Sectoring Price 
1¢Smgte Soft Hti ік 
этом Нага 10 HSI 00 
WSinge Нам 6 075300 
Double Soh 117959 00 
2/Doubi Hard 10 167558 (Kj 
Z/Dovtle Hard 16 10/559 0 
MAXELL 
Se HEES 
о Sertaring Frite 
Single Soh мет 
2/Doutte Soli На (0 
l/Single Нага 16 WSS 
2/Douthe Нага 16 НЕ 00 
Г OESKETTES 
збегу Saciorim Price 
Sagie Sot 100545 QU 
15а Soh 1 1075455 0) 
(Double Sot 10/585 00 
SRW 
MEDIA STORAGE CASES 
Sim Price 
p ’ $2 50 ea 
S125 ea 


computer 
products, inc. 


Circle 31 on inquiry card. 


ATARI 


(16K) Personal Business 
Computer Features: 


Computer console 
Atari 8K basic 

of full stroke alpha- 
numeric keyboard 
with four function 
keys 

е Operator's manual 


RF modulator 


Power supply 
Price: $799.00 


e à т 


Atari Optional Accessories 
Model # Description Price 
810 Disk Drive System 5 455.00 
815 Disk Drive System 5119200 
820 40 Column Dot 


Matrix Printer ..... § 279.00 
822 40 Column Thermal 

Printer ...........5 34900 
825 80 Column Dot 

Malrix Printer .....$ 62500 
830 Acoustic Modem ,..$ 159.00 
850 interlace Module ..,$ 12900 


410 Cassette Recorder $ £60.00 
CX30-04 Paddle Controis....S 1795 
CX40-04 Joysticks (pair) ....8 1795 


INTRODUCING АСАР: 
Atari 800 16K RAM Module $75.00 
1 year warranty parts 6 labor 


Special Hiler: Additional 16K RAM FREE with purchase of system. 


MICROBYTE 2-80A/ 
l-0 GPU BOARD 


e Асотир single board ZAA CPU wrih 
sanal parallel imertace 

+ Fully comparibie with tha proposed IEEE 5- 
100 Bus, Standard 

ә ОА CPU AMH? version of the Zn 

+ T5 итін — superset of and upward 
compatible irom me BOBÜ'S 78 instructions 

» Lip 1o 4K ol ап board Eprom with oppeonal 
TOO ттин program — 1442708, ZKT H} 
б Жегі 

= Full vectored neun capatility = 8 ba 
with МЫП OT nut] 

= OMS ба АМН: орага r$ jumper 
pelec table 

a ЗЕЕ Juli wat Stale serene 104 
exHendang МТ” MARED" 1090" angio on 
board Pd 

+ Dual RS-ZX* serial 170 paris using the 
ФА АЯТ woth нініргміні! baud гате 
фач ттр {hom 3) — 13 200 baud 

(ММ pried 170 port — В 
programmable Intel 8255A 


$329.00 Assembled & Tested 


Datong Monica Program 550 00 


MICRÜBYTE FLOPPY DISK 
CONTROLLER 


s ПМА to әгіпіп № Міне of memory 

a брага MECIE LS Controller 

* EEE 5-10 compalive 

= DIA arbibiation allows use of multiple 
boards aidhir a systam 

* PLL dala recovery Tor 1012 р reliable 
Oper ahi 

s Ade pue-comp sachad al mid-disk lor 
тане double density operation 

в Supports up 10 four 14) drives 

+ Power On, Power Gif of Reset deselects 
Chines 10 anid damaging files 

ж Шұға deselect Time Oui, desefecis dives 
not m use 

* Single or double sided operabon 

а Single density ‘double density operation 

в B^ sianeisrd dives 

а Selectable Ypg Supply for dala recovery to 
Himinaia possrbis noise problems 


MICROBYTE 4-PORT 
1/0 BOARD 


* Quad AS- 2320 serial ports One 20mA 
current Wop pori 

ә Fully ЕЕЕ S-100 Bus compatible 

> Asynchronous Communications with 
ZBOA-DART(TM] or synchronous commu- 
mcations with 2404-56) ЛҰТМ) 

е Ful set of modem control 320013. 
including RE (Ring indecator] 

= Easily configurable ta any Туре of iermanal 
mieriace 

" |10 servicing environments 
(1) Podled 
(2) Bus vecior 
(31 280 тобе 2 vector 

* ON board шыту daisy chain сараінімұ 

= Special r&chive conditions 
(1) Framing error 
(2) Panty arre 
(3) Басат Overrun error 

= Baud rates selected inmdvichially from 
30 baud to ЖОҚ baud 

= 72 bour buts 


$265.00 Asemien а Testes 


Cables Амана (Oplonal 


MICROBYTE 64K DYNAMIC 
RAM BOARD 


e Fully 5-100 bus compabile 
а GAK x B bit dynamic RAM 


æ Busli-in capacity with LED indicator and 
vector itenmupi 

* Memory addressable in four 16K banks 

e Hedd refresh 

e Gold contacts for high raliabihty 

v 72-hour burrin 

s Memory mapped via OP switch 

е Buhan programmable wre-proteci 

* Programmable сомго pori (oe paniy ant 
bank control 

а ALPHA-MICRO compatible 


Call for Price 


$349.00 Assembied & Tasted Assembled & Tested 
ИТ 
‚ Please send me your 1981 ASAP Full Line Catalog | 
! Name 
‚ Company Title : 
г Address | 
t City | 
| State Zip | 


Clrcla 31 on inquiry Card. 
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Atari Software (Many mare avaiable) 


АЛЕК 1006112. Grr 5 HO 
Basketball ..,,,,,..,...... $ 2400 Amaer Color 137 5 graii 
Super Breakout ....... ‚....$ 000 АР TM MNT BBW 5 14900 
насы Vi 910/97 белу $ 21000 
ЫШЫ NETTITITITTIT RTT 5300 юан vM 917 BSW 5390 
Video Easel ,....... .-..... 9 24.00 ruis ME M $ 27000 
3-0 Tic Tac Toe ............ $ 2400 neyo эк” Gro 5200 
Star Raiders ,............,. ® МІС sanyo BACON боке $ 450 
AsteroWs........--..-22..$ 2000 Terminals 
Music Composer ........ s.. 5 4200 ну ийкем uo " Eie 
Educational ROM ........... S 19.95 aid AL ide 
Assembler/Editor ........... $ 4500 cei uh “ри 
Тегіпкі................. 5 19% is 
Тена ТЛ 8M) $ БЕІН 
Space Invaiers .......4..., 8 1495 | 
( Tevideo ТИ S120 $ М 
Missile Саттапа,..........% 30.00 
à Televideo ТМ С $ 375 0 
Biorhythm 1.ыез жск аса. а aih M WO Co is 
ОИ $155 тропеп 
Energy Саз ............... 5 129 4116's [200 18) 
Mailing б! ...............% 18% Apple ТАЗИ. Неа!һ,,,,,,,,,,, 51800 
Stalislics 1... seann’ © 1695 1 шу Заем 52 15 each 
Touch Typing .......... .... $ 1995 058 5205 each 
Stock Charting ..... PET $ 1995 100 up enori она nean e 01 5 ВЯ 
Stock Analysis ...,..,.,..., 5 1995 2114 L-2/200 n$ 
Bond Analysis .............5 19.95 Lerw-Povenr TK х 4 Static FAM 
Word Processor ,...... ..... $129 5 1.6. 2 мана, .S 275 each 
; 17-49 .....52 B5 each qup... . SEES each 
Printers : paa — 74539. S12 each 14333. -$12 each 
ee sosa ТАЗ ..51 10 ваб PSIA., S125 each 
Mash Lilli Seem MASA, sean A,” мын 
Base 2-9006 .,......-. ...... 5600 27087450 n8 
Глабдо- 61000 ,.............. 522265 00 KKBEPROM ......-. OD earth 
C пол Sagrwrdger 45,,,,........ 514250 ex 8/530 0C 
Texas Instirumems-610...... cose 91650 00 2715/5 Voit 
The Epson MX-BÜ Жайы. ........ . 62 each 
Bb Column Dot Мамы Pentor 1 pear warranty 
SPECHICATIONE BOBO A CPU , $050 BACS ... . SHOD 
iis палос лалы impact dot "тапта АРИЗ 
Prant direction: Регла PROA-CTC , $895 95, ..,. ЖФ 
re PR ГӘ) ПАЙТ. _, 50395 HOTS... 1. М 
x WW 
Line spacing: 1/8", UE", 7/727 и progam ӘЛЕН. 52200 Зе. 5 м 
вается ЮРА ай ТОР — хуем мәнер) BAGACS .....5 БЕ HOTZ. $ 18 
Назды = 108 LPM, 20 character ling; 73 13 10-24 mm 
(Ры 43 char. line AR LFM, BO chr Bare DEZ eds ой $235 
CHARACTERISTICE 
EE ама деси wma — DAS өш $94 Sm 
descerders е 0825 5% $ № 5 T 
Graphics charsciers 64 block characters 
INTERFACES 100 Pin IMSAI 
Siandard. Centronics-stbpie B-t parnilal Gole?S- 100 ботай Gonnectors 
Optional Appie. TRS-80. RS 232 52 A each or 10/52 25 each 
HEW 
MXBO FT/Friction Feed Capacitors 
МХ-100/132 Column 1 6H Volt 
Wem о о о Сат... so ve. Beh c 100787 00 
mie түе ma ШР Sockets — Low Profile 
Novation САТ s 14900 Тіп Soldertail 
0n 
Novation Auto-Cal $ 22900 Dascriptien 19 1040 50% 100 up 
Lexicon цехи $ 13900 44 pan tin st 5 155 11512 5 1 
ез T аны de мия — 515551 57 
UDS 006 200 $ 20500 18 рш e $1 $ 9 5 19515 $ M 
20 pun tin «t $353 8 21 5 Ж 
Monitors — ка “әтіты — 528 521 $ 22 SA 
Amtek HOZ BEW s 1900 28 pin tin «t 59 $53 5257 
Amiel МЕ $ 16000 #) pin tn st 5 42 5$ à) 5 3 ен 


ASAP olfers a 30-day buyer protection policy: full money-back guarantee if 
not totally satisfied. 

Ordering information: name, address, phone, ship by: UPS or Mail. Shipping 
charge: add $2.50 up to 1 Ib. for UPS Віџе; add $1.50 for U.S, Mail (U.S. only) 
($25.00 mimimum order). Call for larger shipments. 

Terms: We accepl cash, check, money orders, Visa & Master Charge (US. 
Funds only). Tax: 6% Calif. Res., COD's and terms available on approval (School 


PO's Accepted). ао 
485411) (800) 421-7701 
€ (213 ] 595.5 | 
Products, inc. |714 801-2863 


1158 Е Willow 51, Signal Hill, СА 90806 
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Ask BYTE 


Mall-Order Forum 


Dear Steve, 

In July 1979, [ was enticed 
by the savings of buying a 
Radio Shack TRS-80 from a 
mail-order firm. 1 chose а 
company that is still adver- 
tising in BYTE today —Pan 
American Electronics (it had 
a different name in 1979). 1 
confirmed with the company 
that its TRS-80s were covered 
by the Tandy warranty. Still 
skeptical, | called the TRS-80 
Hot Line. To my surprise, | 
was firmly discouraged from 
doing business with Pan 
American and was told that 
most mail-order TRS-80s 
were defective. | then called 
the Tandy World Headquar- 
ters and asked for the divi- 
sion manager responsible for 
Pan American. He assured 
me that Pan American was 
legitimate. He couldn't un- 
derstand the comments from 
the Hot Line. 

1 decided to risk it (after 
all, i'd be covered by the war- 
ranty) and sent my check. 
My TRS-80 arrived, but it did 
not work. Pan American was 
very nice and said | could 
either return it for a refund or 
exchange, or take it to a local 
Radio Shack for free warran- 
ty service. I did the latter and 
a loose wire was repaired in 
48 hours. 

A few months later, con- 
trary to my advice, a friend 
ordered from Pan American, 
His TRS-80 had a defective 
keyboard and was repaired 
by our local Radio Shack 
Center, Just recently, another 
friend received defective disk 
drives from some other 
"Authorized Radio Shack 
Sales Center." 

In all three cases, the war- 
ranty service was done, and, 
hence, we are satisfied 
customers, However, our ex- 
periences support the Hot 


316 October 1943 © BYTE Peblications Inc 


Conducted by Steve Ciarcia 


Line's accusations. Is Tandy 
pushing defective merchan- 
dise through mail-order 
stores] 

jeff Goodling 

Allentown PA 


Dear Steve, 

| was concerned about 
buying a T R5-80 by mail, not 
because [ was afraid of a rip- 
off, but because I'd heard 
rumors that local stores were 
being difficult about post-sale 
support. 

To see for myself, [ went to 
a Radio Shack Computer 
Center in Glendale, Califor- 
nia, to check the price on a 
Model II with a printer, for 
my own use. The quote | got 
was about $1000 higher than 
| could get by mail (even for- 
getting the tax}, When | men- 
tioned to the salesman that 
mail order was much 


cheaper, he said, in effect, try | 
to get support: the mail-order | 


company won't support the | 


machine, and neither would 
he unless 1 bought а $1300 
service contract. He was pret- 
ty hostile about the whole 
idea that | might want to save 
a thousand bucks. He so 
soured me on the idea of a 
Model 11 that I've crossed it 
off my list of possibles. 

At the same time, | was 
looking for a word processor 
for business purposes, | 
checked most of the big com- 
panies (Wang, Lanier, ІВМ, 
etc) and got a shock: all of 
them carry their own financ- 
ing amortized over five 
years, but Radio Shack does 
not. Radio Shack, on the 
other hand, forces you to an 
Outside lender. no matter 
who you are. We're an old 
company with plenty of 
credit, but to Radio Shack it 
makes no difference. Also, 


Radio Shack's service con- 


tract costs from $400 to $800 
more than the rest, 

It seems that Radio Shack 
simply isn't interested in the 
business market —at least it's 
never going to get it with that 
kind of financial attitude, 
Kadio Shack's machines are 
initially cheaper, true, but 
over five years, with the ser- 
vice, they come out looking 
very bad, Plus, the attitude 
of the people associated with 
the places | talked to left 
something ta be desired. 
David 5torti 
los Angeles CA 


Perhaps it is best if Radio 
Shack responds directly. Pan 
American Electronics! reply 
follows. . . . Steve 


Radio Shack Replies: 

i can't believe anyone can 
think we're “pushing defec- 
tive merchandise through 
mail-order stores"! That's ab- 
surd ,.. our reputation 
would suffer, and we'd end 
up paying for the repairs any- 
way. Ға bet the reason Mr 
Goodling and his friends ex- 
perienced problems was due 
to the extra shipping time and 
mileage. if a local store or 
dealer had delivered the 
equipment to the user, it 
could have been checked out 
on the spot before delivery. 

Any Radio Shack employee 
telling a customer not to buy 
from a dealer is speaking 
against! company policy. 
There are obvious advan- 
tages to buying locally, 
whether through a company 
store or authorized dealer: 
theckout prior to delivery 
and а salesman naturally 
more anxious fo help "his 
customer" with any problems 
after the sale. А customer 
who spends money elsewhere 
and needs service is very like- 


ly to be a lower priority. 
That's not policy, just a com- 
monsense assessment of hu- 
man nature at work, Our 
store personnel are required 
to help any customer with re- 
pairs in a timely fashion. 
Warranty service requires 
proof of purchase from a 
Radio Shack store or autho- 
rized dealer. There are some 
folks selling TR5-80s who 
aren't authorized dealers, and 
there is no pass-through war- 
ranty if you buy from one of 
them. 

I'm sorry Mr Storti doesn't 
like our prices or our credit 
policies. There are always 
people who can work on less 
margin, some, it seems, on по 
margin. We know what ii 
takes to continue our service 
network and still keep our 
stockholders happy: Het 
Line, Newsletter, new kard- 
ware and software develop- 
"ment, etc. 

As to the credit question, 
we simply aren't in the time- 
payment business: Why not 
criticize the finance company 
for not manufacturing com- 
puters? We offer a leasing 
program, but apparently i! 
didn't meet Mr Stortis re- 
quirements. 

Г really believe that Radio 
Shack's attitude toward our 
customers is good. А sales- 
person (ours or anyone else s) 
will resist losing a sale and 
may naturally be less than en- 
thusiastic about furnishing 
support to someone else's 
customer. I apologize to апу- 
one who has received ather 
than courteous — treatment 
from one of our employees in 
this situation, or who has 
been led to believe that we as 
a company condone less than 
full support on a purchase 
from an authorized outlet, It 
just isn't true. 

Wed like to be all things to 
all customers, but we know 


FUTRA COMPANY 


Р.О. BOX 4380 - DEPT. B 
TORRANCE, CA 90510 
(213) 328-8951 


Hours: Mon. — Fri.: 8:00 am to 5:00 pm 
Sat: 10:00 am to 4:00 pm (PST) 


ndimg тойа and bheg competitive is our business. Al 
iira Company we ініні "fud il i£ possible to find solutions 

your automation problems ві the lowes! possible prices. 
ә салу а camplate ling of products from major manu- 
Сбигеге anf à variety of other accessories and software to 
ІН your home, professional and business needs. 


LA рдскднв 


НР-85 and НР-83 


& Hwet Packard Computers 
кентін problem sodvers. for 
pioiessional. Quality buit 10r 

usirial, scientific and business 

сами. thal can not айога а 

ay due 10 squipment Нот 

versae е HP-85 or 
cam ofer funeMnns 140m 
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РОН decas on Met в 

ma or numencg controled Wt 

ЕніШ machines The HP-B5 

mes with à lape recorder, 

тм end a CRT dispüry and the and printer 


82903А HP-r35/63 16K Memory Module $255.00 
Ники Enhomrarments: imari: 


НР-85 $2575.00 
НР-83 $1790.00 


ВОВА 
EEA ROM Druw 5 42 82997A НВ 5339 
15-15001 klass бин. TA 820094 бөлгі (шн) — 1990 
15- ПЕ — PlotterzPrini $15 82033 opt 001 (made) £11 
15-15009 |қ $274 Same 002 (отт 1p) $315 
№ - 15007 unn 5127.8 525494, Printer ini. Du 
m ^ 

HP 26318 HP 82907M 

Matriz Primer Disk Drive 

57295 00 $71275 00 

$79.60 each 


= ГІ . * 1 
жем ЕЕ — ЕЕ ЕЕ ТЕЕ — ‚ъ= 


3045 Inlonmation Мәті! $175 
145 5 i £175 
CALL 


$173 
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VIDEX 30 1 24 VIDEDTERM 
AND KEYBDARD ENHANCER 
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$269.00 
Videaterm 


изо йй БОПС and you we Gof Somme system. 


Chicka 274 on inquiry card. 


 OSBORNE 


APPLE ii COMPUTER 


$1063.00 
15K Appie 11 Pius 


48K Apple И "Plus" wilaciory warranted RAM 
$1129.00 


Whal can we except that it's a super 
System al D ttes ol a price. 


ФО 11 wigan 


OTHER APPLE PRODUCTS 


СаШотіз Computer Systems: 
ә 12K PROM/ROM №9 САП 


58 
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Personal Software: 

m Үні 3.3 £159 
* Desk Top/PHa Il 1165 
= CCA Пиз Mot. ым 


Microsoft (requires 780 SoftCard А CP/M) 


e Basic Compaler $296 = CDBAL Language 

e Assembly Lamguagae — 594 Fortran Language 
Peachires/40: (requires 7-80 SoltCard & 16K RAM Card) 
e General Ledger $185 

e Accounts Rec $195 

e Accounts Payables $195 


Misc: (49K All ar All+) 


* Micromodem || $303.00 
ә Micromodem 100 САЦ. 


e Cat-Modem $755.00 


e D-Cat Modem $155.00 
e Apple Cal $328.00 


XEROX 820 


DC HAYES 


NOVATION 


COMPUTER 


COMPUTER SUPPLIES: 


ЗМ Scotch 5” Пи (10) 3M Бол В” Онам (10) 
0744) 5" SSD өкі 6% «po 555) ir 
5 #74149 8" 55/00 м 
+743-0 8" ОЗЛЮ ы 
e740) $” Нам! Cinsn. КИ S30 


evil Disk Sineves $4.95 


The Lowest Price - $ CALL 


APPLE Ш COMPUTER 


A3PDODA sysiem Option A includes: 


A390128 Apple (11 128 
A3S000! MWriormation Analyst 
A3MOODS 12" Black 5 Wie Monno 


Accessories: 
* AJMOQUI Suentype Printer НІ. . „ +- ee n 090 
в АЗАЮЫН Disk H for АЛІ 1» tt 1% ик 435.0 


ATARI COMPUTER SYSTEMS 
ATARI 800 16K Computer 


Your price: $785.00 


The Atari 800 Computer with accessories and software make 
Bes comete. sys ky Roms @ducalional. Fingncxal and 
USINGSS Use. 


е Atari 400 $347 в853 ТЕК НАМ Mod $3 
ө810 Disk Drive $475 «530 Acousilc Mod $155 
+815 Dual Disk Dr. $1218 «850 Interface Mod $50 
0625 BO col.print. — $780 2410 Frog. recorder 579 


CALIFORNIA COMPUTER SYSTEM 


Tia TOS EU Nu ar psr ска, 20 comaa spam 
with 644 of memory, disk controller, paralielserial LO and 


CPM operating system 
$1743.00 


МІ » 04001 Desk Crary, ұй 
ы =й Perge ИО SIS 


VIDEO TERMINALS & VIDEO MONITORS 


MEC: 

а 12" Green Mondor UH 
a 12" Dolor (НӘН) CALL 
a 12" Color Mondor 


Samo: 
e 12" Green Monitor 
e 12" B&W Monitor 


ИНЕП TERA MUUS: 

= ADDS Vienai CAT 
e Sorte 130 

я Тенчо 


AMDEK- 
e 12" BAW Monitor 
æ 12" Green Monitor 


EPSON PRINTERS 


MX-100 
Your price $759.00 


any other and compare ра ( ours] 4 һын сіне ай 
тау be placed orto м ашау enhanced mode. Fricbon and ramos 
able tractor, 9 by 9 to 18 by TB dot Matrix, loge: seeing, and much 
more. Not ip mention DOT PLOTTING?TGRAFTEAAX осип мін right 
in. WOW! What в printer! 
e MX BO FT Printer $559 е МХ Ser.intertacs Oot 305 
e MX Ж) Printer $78 «Epson Ари Par ind. — T 
e MX 70 Printer $34 a Epson Par Caci и 
e МХ А0 Fobbons Үн ама ВОИ Grot 

шак ROM ұл 


ALTOS COMPUTEA SYSTEM 

Now a system truly sulted tà grow with your business. Start 
with a single lerménal syslem and enlarge up Ю 4 users. 
You've heard about what they can do, wait ' you hear what 
we sell them Юг. CALL TODAY! 

NEC PC-8000 MICROCOMPUTER SYSTEM 


Not an apple dover? Check oul the new NEC PC-8000 — rt 
combines the most wanted features ol several Wading 


mon m] with a Шу pet of its yu 
Set әу. u$ tomorrow Tor pricing. you | 
тті be surprised. 


TERMS. Shipping: add 3% for product stupped wiffün cortina 
USA wa UPS surface imnimam $3.00) H the Order placed ів 
prepaid with U.S. tunda in the form of check or money order, 
п Tote! Change of £3.00 kw shipping H ai you pay within ihe 
continental GA vis UPS eurfece. Алғ 14 woding days Ки 
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Ask BYTE 


we if lose some customers to 
the competition. l'm at a loss 
ta understand why Mr 5torti's 
decision to buy from some- 
one else should cause him to 
have such strong feelings 
against us. 

Ed Juge, Director 

Computer Merchandising 

Radio Shack 

Ft Worth TX 


Obviously the sort af scare 
tactics that Mr Goodling ex- 
perienced by Tandy (Radio 
Shack) personnel is not ap- 
preciated by Pan American 
Electronics or other dealers 
(í.&., Authorized Sales Cen- 
ters). it is unfortunate that 
some Tandy personnel will 
try to make a sale or express 
their competitive nature be- 
tween the two divisions 
(company and franchised? 
dealers) in such a way. 

The facts are that the mer- 
chandise is the same. The 
vast majority of those who 
purchase from independent 
Radio Shack dealers are very 
happy with the merchandise 
and the personal service they 
receive from the small inde- 
pendent dealer. The added 
advantage of buying from an 
independent dealer is that 
they will often give their cus- 
tomers a better price for ex- 
actly the same merchandise. 

Radio Shack dealers are 
not usually located in large 
cities. Major metropolitan 
areas are reserved for Radio 
Shack's company stores. The 
only access dealers have to 
the larger metropolitan areas 
is by advertising in magazines 
like BYTE and by offering 
consumers a better price for 
the same merchandise. 

The dealers’ profit margin 
is smaller than the company 
stores, so ше sacrifice a lot 
by discounting, We feel, 
however, that discounting 
merchandise ts an honest way 
to make a living. We feel it is 
inappropriate and unethical 
to make unwarranted threats 
or fo spread lies about our 
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main supplier and our major 
competitor simply to make 
an extra dollar. 

Dan Frank, President 


Pan American Electronics 
Mission TX 


In Need of a 
Way to the PROM 


Dear Steve, 

| want to use my TRS-80 
Model [ and Model Ш to 
develop useful programs, and 
I need peripherals to ас- 
complish the task. Your ar- 
ticles on parallel and serial 
I/O (input/output) were very 
helpful in this regard. (See 
“O Expansion for the Radio 
Shack TRS-BO, Part 1: Prin- 
ciples of Parallel Ports," May 
1980 BYTE, page 22 and 
"Part 2: Serial Ports," [une 
1980 BYTE, page 42.) 

One area that | would like 
to pursue is that of placing 
application software in an ex- 
ternal PROM (programmable 
read-only memory}. Thus, 
the application program 
would net have to be loaded 
each time it is used. 


E PROG 


How to implement an ex- 
ternal PROM memory with 
the TRS-80 expansion port is 
not clear to me. Can you 
help? 

Frank Fitzgerald 
East Northport NY 


According to Radio 
Shack's Level П BASIC 
reference manual for the 
ТЕ5-80 Model 1, there is а 
reserved (blank) area of 
memory between 3000 and 
JEFF hexadecimal. It's quite 
possible to configure a 
2 K-byte EPROM (erasable 
PROM) to fit within that ad- 
dress space so that it can be 
accessed during a program. 

Figure 1 is a schematic tha! 
demonstrates how this could 
be attached. You place an ap- 
plications program ін ап 
EPROM in this address 
space, and whenever you 
wish to run the program, all 
you do is jump to address 
location 3000  hexadecimal 
and execute. 

As for the TRS-80 Model 
НІ, this address space appears 
to be reserved for a system 
PROM. I haven't actually 


Figure 1 
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dismantled a Model ft! yet to 
see if this reference is я 
"phantom" PROM. . . . Steve 


Getting on the 
Right Trak 


Dear Steve, 

I found your February 1981 
"Circuit Cellar" article very 
interesting. (See "А Com- 
puter-Controlled Tank," 
page 44.) Since I fiddle with 
robotics, I would love to try 
out this ingenious toy. The 
only problem is that | can't 
find a store that sells the Big 
Trak. Could you give me the 
address of the Milton Bradley 
company? 

Am I correct in assuming 
that the only parts | must 
specially order to build this 
are the Exar Integrated Sys- 
tems phase-locked loop and 
the modem listed at the back 
of the article? 

Marc Weigel 
Delta, British Columbia, Canada 


The address you want is 
Milton Bradley Company, 
МВ Electronics Division, 
Springfield MA 01101. 


QUALITY DISK SOFTWARE. 


ж n" A 
"Xy tot. 


HOME FINANCE PAK I: Entire Series $40.95 (А) CD 
CHECK REGISTER АМО BUDGET: This comprehensive CHECKIMG ACCOUNT 
MANAGEMENT SYSTEM not only keeps complete records. it also gives you 
ihe analysis and control tools you need to actively manage your account 
The yum provides гоинпеѕ for BUDGETING INCOME АМО EXPENSE, AUTO 
MATIC CHECK SEARCH, and BANK STATEMENT RECONCILING. CRT ar printer 
reports are produced for ACTUAL EXPENSE vs BUDGET, CHECK SEARCH 
DISPLAY RECONCILIATION REPORT and CHECK REGISTER DISPLAY by month 
Check entry is prompted by user-defined menus of standard purposes and 
(Bcipiant Codes, Speeding dala eniry and reducing disk storage and 
relirieval time. Six lields of data are stored for each check: amount. check 
па. dale purpose, recipient and ТАХ DEOUCTIBLE REMINDER. CHECK SEARCH 
routines allow searching on any of these data fields. Up ta 100 checks /mo 
siorage . $39 95 


SAVINGS: Account management system for up to 20 separate Savings 
accounts. Organizes. files and displays deposits, withdrawals and inieresi 
earned lor each account. Boa OE BOR G4 » ÀOX A жии з & 4 4X3 && PR RRR ES 514.95 


CREDIT GARD: Get Control of your credit cards with Hiis program. Organizes. 
stores and displays purchases. payments and service charges lor up to 20 
separate cards от bank loans. ....................... . 51495 


UNIVERSAL COMPUTING MACHINE: $49.95 (4) 
A user programmable computing system slructured around а 50 row x 50 
column table User defines row and column names and equations larming a 
Unique computing machine Table elements can be mulliphad. divided 
subiracted or added to any other element Huadreds of unique computing 
machines can be defined used, stored, and recalled, for later use. Excellent 
lor Sales iorecasis. budgets. inventory lists. income statements. produchon 
planmng, (woject cost estimates-iín short for any planning, analysis or 
reporting problem that can by solved with a table 

$29.95 № 


COLOR CALENDAR: 
Got a busy calendar? Organize t with Color Calendar. Whether it's 
dilhdays, appointments, business meetings or a regular office schedule. 
Ihis program is the perfect way to schedule your activities. 

The calendar display 1$ à beautiful HI-RES color graphics calendar of the 
selected month with each scheduled day highlighted in color. Using Ihe 
daily schedula. you сап review any day of the month and schedule an event 
or activily in any one of 20 time 51015 пот 800 AM to 530 Р.М. 


BUSINESS SOFTWARE: | Entire Series $159.95 @ (D 
MICROACCOUNTANT: The ideal accounting system for small businesses. 
Based on classic T-accounts and double-entry booking, this elficient 
program provides a journal for recording posting and reviewing up to 1.000 
iransachons per month to any one of 300 accounts. The program produces 
CAT and printer reparis covenng: 

BALANCE SHEET 


TRAMSACTION JOURWAL 
ACCOUNT LEDGERS INCOME АИО EXPENSE STATEMENT 
eRe рве Ф 549 95 


Includes a short primer on Financial Accounting. (ABK) 


UNIVERSAL BUSINESS MACHINE: This program i5 designed lo SIMPLIFY and 
SAVE TIME far the serious businessman who must periodically Analyze, 
Plan amd Estimate. The program was created using our Universal Compuling 
Machine and и is programmed to provide the following planaing and 


lorecasting 10015 

CASH FLOW ANALYSIS SALES FORECASTER 

PROFORMA PROFIT & LOSS SOURCE AMD USE OF FUNDS 

PROFORMA BALANCE SHEET J08 COST ESTIMATOR 
INVENTORY ANALYSIS 


REAL ESTATE INVESTMENT 
Price. including a сору of the Universal Computing Machine .... $83.95 


BUSINESS CHECK REGISTER АМО BUDGET: Our Check Register and Budgel 
programs expanded 10 include up to 50 burdgetabie items and up 10 400 
checks per month. Includes bank statement reconciling and automalic 
check search (48K) ............. 96 


ELECTAONICS SERIES VOL | & Il: Entire Series $259.95 

LOGIC SIMULATOR: SAVE TIME AND MONEY. Simulate your digital logic 
circails belore you build them. CMOS, TTL, or whatever, itits digital logic, 
this program can handle it. The program is an lateractive, menu driven, 
full-fledged logic simulator capable of simulating the bil-time response оі a 
logic network to user-specilied input patterns. It will handle up to 1000 
gates. including MANOS. MORS. INVERTERS. FLIP-FLOPS, SHIFT REGISTERS, 
COUNTERS and user-defined MACROS. up to 40 user-detined random, ог 
binary input patterns. Accepts network descriptions from keyboard or from 
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| LOGIC DESIGNER for simulation ...... nM 5159.95 (OD 


Circla 347 on Inquiry card. 
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LOGIC DESIGNER: Interactive HI-RES graphics program tor designing digital 
logit systems. Draw directly on the screen up 10 10 different gale types. 
including MAND. NOR. INVERTER. EX-OR, T-FLOP, JK-FLOP. D-FLOP. RS-FLOP. 4811 
COUNTER and N-BIT SHIFT REGISTER. User interconnecis gates using line 


graphics commands. Network descriptions tor LOGIC SIMULATOR generated 
simultaneously with the CRT diagram being drawn $159.95 (R5 


MANUAL AND DEMO DISK- Instruction Manual and demo disk illustrating 
capabilities ol both program (s) ................. 529 95 OD 


ELECTRONIC SERIES VOL Ш & IV: Entire Series $259.95 
CIRCUIT SIMULATOR: Tired ol trial & error circuit design? Simulate & debug 
yaw designs before you nuila them? With CIRCUIT SIMULATOR you build a 
model of your circuit using RESISTORS, CAPACITORS, INDUCTORS, TRANSISTORS, 
DIODES, VOLTAGE and CURRENT SOURCES and simulate the waveform response 
to uiputs Such as PULSES, 505005, SAWTOOTHS. etc . all fully programmable. 
The guipul i$ displayed as an (SCILLOSCOPE-STYLE PLOT of the selected 
waveforms (Apple only] or as a printed table of voltage vs time. Handles upto 
200 noles and up ta 20 sources. Requires 48 RAM ......- $159.35 (А) (D) 


CIRCUIT ÜESIGNER: Interactive HERES graphics program for designing electronic 
tircuils. Draw directly on the screen up to 10 different component types. 
Including those referenced above. Components interconnect fist for CIRCUIT 
SIMULATOR generated automatically. Requires ...... $159.95 


MATHEMATICS SERIES: Entire Series $49.95 

STATISTICAL ANALYSIS |: This menu driven program perlorms LINEAR 
REGRESSION analysis. determines the mean, standard deviation and plots 
the Irequency distribution ої user-supplied data sets. Printer, Disk, 1/0 
(ouliné& ............ $19 95 


NUMERICAL ANALYSIS: HI-RES 2-Dimensional plot пі any function. Automatic 
scaling Al your option, the program will plot the function, plot the 
INTEGRAL, рісі the DERIVATIVE, determine the 8007$. MAXIMA, MINIMA. 
IMTEGRAL VALUE ............. wb ага ПИРЫ `1: -. 


MATRIX: А general purpose. menu driven program for determining the 
INVERSE and OETERMINANT of any matrix, as well as the SOLUTION to any sel 
of SIMULTANEOUS LINEAR EQUATIONS. 19.95 


3-0 SURFACE PLOTTER: Explore (ће ELEGANCE and BEAUTY of MATHEMATICS 
by eM HHRES PLOTS of 3-dimensional surfaces from any 3-variable 
equabon Disk save and recall routines for plots. Menu driven to vary 
surface paramelers. Hidden tine or transparent plotling ....... 519.95 


ACTION ADVENTURE GAMES: Entire Series $79.95 © 
RED BARON: бап you сы! Пу tha RED BARON? This fast action game simulates 
a machine-gun DOGFIGHT between your WORLD WAR | BI-PLANE and the 
barons You can LOUP. DIVE. BANK or CLIMB-and so сап the BARON. In HI-RES 
graphics plus sound. .......... ҚАТА saaae tes ruis T 


BATTLE OF MIDWAY: You аге in command of the U.E S. HÜRNETS' OIVE- 
BOMBER Squadron Your targets are the Aircraft carriers. Akagi, Soryu and 
Капа You must fly your way through ZEROS and AA FIRE to make your 
DIVE-BOMB run. In BI-RES graphics plus sound. ...,.......... 81495 


SUB ATTACK: Is Apri 1943, The enemy convoy is headed tor the CONTROL 
SEA. Your sub. the MDRAY. has just sighted the CARRIERS and BATTLESHIPS 
Easy pickings. But walch oul for the DESTROYERS - they're fast and deadly. 
In HI-RES graphics plus sound .,................. ТҮПТЕ 514 95 


FREE CATALOG-All programs аге supplied on disk and run on Apple И ver Disk 
A Applesolt ADM Card & TR3-80 Level fl and requires 32K ВАМ unless 
olherwise noted. Detailed instructions included. Orders shipped within 5 
days. Card users include card number. Add 51,50 postage and handling 
witheach order Calilornia residents add 65% sales tax. Foreign orders add 
55 00 postage and handling 


SPECTRUM SOFTWARE 
142 Carlow, P.O. Box 2084 
Sunnyvale, CA 94087 
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Ask BYTE 


Regarding the components 
necessary to modify the Big 
Trak as I did. you would 
need hoo modem boards. If 
purchased as kits from the 
Micro Mint, 917 Midway, 
Woodmere NY 11598, they 
include the ХК-2211 phuse- 
lacked loop and all other 
components. Other than thai 
you would have to buy the 
UART (universal asynchro- 
"us receiver/transmiHer) and 
CMOS (complementary met- 
al-oxide semiconductor) in- 


available kits or printed-cir- 
сий boards for the project 
you described in “Build a 
Low-Cost Logic Analyzer” 
(April 1981 BYTE, page 3637 
Ivan Whitehouse 

Goldendale WA 


І completely misjudged the 
interest in my logic-analyzer 
project. The only unit | made 
was the prototype; 1 figured 
the interest would be general, 
but not enough to warrant 


Unfortunately, it's a little 
іше for me to start the long 
procedure of designing a 
board, with so many new 
things to work on. ГИ be sure 
to gauge response in the 
future, and there will con- 
linue to be printed-circuit 
boards for many of my pro- 
jects. 


If you want a complete list 
of all the printed-circuit 
boards available from my 
previous articles, drop a note 
to the Micromint, 917 Mid- 


way, Woodmere NY 11598 
and request a catalog. 
‚ Steve 


In “Ask BYTE," Steve Ciarcia answers questions on any area of — 
microcomputing. The most representative questions received 


legrated circuits. Many ad- 
vertisers in the back pages of 
BYTE sell these items, ... 


Steve 


the expense of having а 
printed-circui! board made, 
As you know, printed cir- 
cuits are available for many 
of the projects that | present 
in BYTE, but | usually have 
some indication beforehand 
that there will be a reasonable 
demand, 


Board Inquiries 


Dear Steve, 
1= someone going to make 


each month will be answered and published. Do you have a nag- | 
ging problem? Send your inquiry to 
| Ask BYTE 
cio Steve Ciarcia 
РОВ 582 


Glastonbury CT 06033 
If you are a subscriber to The Source, send your questions by 
electronic mail or chat with Steve [TCE317] directly. Due to the 
high volume of inquiries, personal replies will be given as time 
permits. Please enclose a self-addressed, stamped envelope, and 
be sure to include “Ask BYTE" in the address 
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FIELD PROVEN!! 
10 MEGABYTES and MORE for the TRS-BO* Model |) 
plus SHARED ACCESS to HAAD DISK ORIVE 


Hard/Soft Disk Systam (HS0S) Software allows access as pt бөле, You can 
have Ihat 10 Megabyte continuous tile - that 50,000 name maillist ог inventory! Or 
a directory with 1000 entries! All completely compatible with TRSDOS 2.0 BASIC. 
You can mix floppy and hard disk drives. Includes special utilities including HPURGE, 
DOS Directory Catalog System, НАР Hard Disk 21254 and many special 
formatting options. Threa to eight times faster than floppy! RACET диам. 


HARD DISK DRIVE & CONTROLLER $5995. Second User $595. 
HSDS Software $400. (Note: Н505 now also avallable tor CORVUS drives!!) 


INFINITE BASIC (Mod | & 11) Tape or Disk) Моб | $50.00. Mod Ili $60.00 
Exlends Lavel || BASIC with ee MATRIX шә and 50 more stri 
functions, Includes RACET machine "rmn soris! Sort 1000 elements in 
saconds!! Select оту Тиле Чопа you want 10 optimize memory usaga. 


INFINITE BUSINESS (Requires Infinite BASIC) Med | & i $30.00 
Completa printer pagination controls — auto headers, looters, page numoers. 
Packed decimal anthmelic — 127 digit accuracy +, — ШУ; Binary search 
of sorted and unsorted arrays. Hash codes. 


BASIC CROSS REFERENCE UTILITY (Mod И 64K) $50.00 

SEEN and FIND functions for Variables, ce ч ирег». E № eywords. "А 
ians avallabia for tine numbers and varía IC — Call with 
ТИГ Я. Орай to screen or printer! 


DSM Mod 1575.00, Mod 11 $150.00, Mod Ill 591.04 
Dsk 50г1/ Merge for RANDOM files. All machine language stand-alone package for 
sortin жұта: Establish sort specificavan іп simple BASIC command File. Execula 
Irom Ибн action to sori is to che change disketles when requested! 
Қым SU disketia files! Super fas sort times — improved disk 1/0 limes 
make this the ghe Disk Sort/ Merge available on your TRS. 

(Mod | Min 32K 2-drive system. Mod H 64K 1-Опуе. Mod ІН 32K 1-driva] 


GSF (Mod | ІП Tape or Disk - Specify Memory Siza) 

Mad 1525; Mod 11 $50; Mod 111 $30 

Generalized Subroutine Facilitias. The STANDARD against which al! Hber sorte are 
compared! And then compare prices! Machine language — fast and powerful! 
Mull-key muytli-variable and multi-key character siting. Zero and move arrays. 
Mad Il includes USR PEEKS and POKES. Includes sample programs. 


T RACET SORTS = = ВАСЕТ UTI UTILITIES — RACET 1 сотриѓев — — ВАСЕТ S SORTS — PAGET UTI ШТІМТІЕ ES Жай — НАСЕТ Т computes — — RACET Ай 1 m = ВАСЕТ UTI UTILITIES = ВАСЕТ — € 
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DISCAT (32K 1-drive Min) Mod І, 1 $50.00 
This comprehensive Diskette Cataloguing/Indexing Hm) allows Ihe user to keep 
rack ol Ihaesands ol programs in a categorized library. Machine language program 
works wilh all TRSOOS and NEWDOS versions. Files include program names and 
extensions, program length, diskette numbers, front and баск, and deskefte irse space. 


KFS-80 (1 -driva 32K Min — Mod И! 64K) Mod І, 111 $100.00; Med 11 $175.00 
The keyed tila sysiem provides keyed and sequential access 10 multiple tikes. Provides 
ihe programmer with а powerful disk handling facility lor development of dala base 
applicalions. Binary tree index system providas rapid access to lile records. 


MAILLIST (1-driye 32K Min - Mod 64K) ——— амалы 
This ISAM bage si minimizes disk access 


sorling Superis 8-digit zip code and 3- "dig tate codé 
and query selctión Record access times under : seto 


COMPROC (Mod! & Mod II — Disk опу} Mod (зәр Мы 11 $30 


Command Prgcassor. Auto your disk to Pe ome Verge of kigructions that 
yOu can give from the keyboard. DIR, FREE, pause, w user (при. BASIC, Ма. 
of FILES ang MEM SIZE, RUN program, respond td input 3 ieri nis, BREAK, 
return ta DOS, ак. Includes lowercase йш: EE 6 screenprini! 
UTILITY PACKARE {Mod Н 48) — 8 5150.00 
Important enhancement 28 Mog. ilIa Hie ab Tele t HT aues atone will pay 
for the package Їй even, gatioal, antec, IQ- ED, page manual! 
XHIT, АБАТ, XCQPY ar BZAP are used lj I ums ek Yt Bcever date Irom 
had diskelles! XCDPY dio ideo ruth һе copia Т Ristlect, absolute 
sector mode and О ИВ а ве e'any v 
diskette includa ігаск-Й,. and absolute di C Dac Те Overy. 

builds сопс И-ТЕР Рену чр aid me display or 


listing sorted by disk name or file name pus mae. Change Disk ID with DISKIO 
XCREATE preallocates fles and sels LOF’ fo end to speed disk accesses. DEBULDII 
adds singla stap, trace, subroutine calling. program looping. dynamic disassembly 
and more?! 

DEVELOPMENT PACKAGE (Mod 11 БАК) $125.00 
Includes RACET machine language SUPERZAP, eee Disassemblar, and Model 
I| Interface lo the Microsoft ‘Editor Assembler Ptus’ soltware package inciuding 
Uploading services and patches lor Disk 1/0. 

= RACET courures d 


CHECK, YISA, М/С. C 0.0, PURCHASE ORDER 
TELEFHDWE ORDERS ACCEPTED |714) 997-4950 1330 H. GLASSELL, SUITE M, 
ORANGE. СА 82557 


*TRS-80 15 A REGISTERED TRADEMARK 
Of ТАМОУ CORPORATION 
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$-80 


Organizes Your 
Organization 


MS-80, a data base management system, offers 
the user a quick and easy way to organize and 

efficiently manipulate data so sound decisions 

can be made on facts displayed. 

l'MS5-3099* 

is the 

must power- 

ful stand 

alone DBM 

program 

available to 

the micro- 

ҮШІ») 

ШИТІ) 


Complet 

menu dri 

and writ 

in assem 
[ипине 

il offers 

these features: 


* User definable 
File Definitions 
Screen Displays 
Reports (with 
math and field 


break analysis} 


Selection Criteria „ё 
ton any or all к 
fields) | 


Menus (that ap- 

plications programs 

can һе selected (гот) 
instantaneous data query on 
indexed records. 
Mathematical manipulation 
of numeric dala fields using 
the report generator or the 
programming language EFM 
(Extended File Maintenance) 
Easy to use video "how to" 
raining (apes are available. 
Manipulation of up to 19 differ- 
ent data files (using EEM) 

at one time and displays 
ing this information 

on-Lhe screen, оба 


mi 
=- -— 4 Р 
E жее 


а. —á— 
i 
— 
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rating reports, generating other data files or on- 
line updating of input files that already exist 
FMS-80 is able to call other programs like sub- 
routines in EFM 

FMS-80 is able to read data files that other 
programs have generated 

No restrictions to record size other than avail- 
able RAM memory space 

Operates under CP/M? MPM. or CDOS** 


FMS-80 allows the flexibility to quickly create 
programs Ihat 

allow dota to he 

entered in a 

form thal 

а secrelary 

recognizes 

amid 


generates 

reports 

that the 

Manager requires. 


lf you're conlinugusly asked 1o 
do applications programs anil 
don't have time to co it in 
BASIC, consider Fh15-50. 

For additional 

information contact 


Systems Plus. 

3975 East Bayshore, 
Palo Alto, CA 
04303. Phone 
415/969/7041 


Шык 15] E Niche 
POT AD af Lirene, Sunms vade, СТА 
*T af Pital Brwarch. ас: Core. CA 
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BEING OVERCHARGED! 


DON T Pay Credit Card Surcharges 
Pay a U.P.S. C.O.D. *Fee" 
Even Pay for the Call! 


DO CALL OMEGA TOLL FREE! 


ATARI 800 16K 
$ 769 


INTERFACES: 
IEEE $55, ТН5-80 


$35, 
APPLE INTERFACE & CABLE $90, 
AS-232 $70 


WEST COAST EAST COAST 
1-800-235-3581 1-800-556-7586 


CALL OMEGA AND FIND OUT WHY WE ARE AMERICA'S FASTEST 
GROWING COMPUTER SALES COMPANY! 


OMEGA SALES COMPANY 
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ANADEX 


$ 1249 DIABLO 630, 


$1995 


Tractor option 
АТАН! 800 32K $ 749 $ 245 $ 229 


INTERTEC SUPERBRAIN 64K RAM 


QD SUPERBRAIN $2999 
MEC 5510 SPINWRITER (7710) $2345 
МЕС 5520 SPINWRITER (77 20) 50695 
MEC 5530 SPINWRITER (7730) $2345 
NEC 12" MONITOR $ 229 
OKIDATA MICROLINE-80 $ 399 
OKIDATA MIGHOLINE-87 $ 529 
OKIDATA MICROLINE-83 % 788 
DIABLO 630 $1995 
APPLE Il PLUS 48K $1139 
APPLE DISK w/3.3 DOS Controller $ 525 
APPLE DISK wio Controller $ 449 
HAZELTINE 1420 $ 790 
NORTHSTAR HORIZON 11 32K QD $2925 
АНАСЕХ DP-9500/9501 $1249 | 
TELEVIDEO 8126 $ 569 | 
TELEVIDEO 920C $ 720 | 
TELEVIDEO 950 $ 929 
CBM 8032 COMPUTER $1149 
CBM 8050 DISK DRIVE $1349 
СВМ 4032 COMPUTER $1029 


CRM 404D DISK DRIVE 


RADIO SHACK Il 64K 
RADIO SHACK 11: 16K $ 645 | 
LEEDEX/AMDEK 100 $ 139 
LEEDEX/AMDEK 100G $ 169 
LEEDEX/AMDEK COLOR-1 13° Color Monitor $ 329 
MICROTEK 16K RAMBOARD for Atari $ 79 
MICROTEK 32K $ 149 


QUME SPRINT 9/45 (Full Panel) $2295 
ATARI 400 16K $ 349 
ATARI 825 PRINTEA $ 650 
ATARI 850 INTERFACE $ 139 
ATARI #10 DISK DRIVE $ 448 
ATARI 800 $ 749 


Gail for price list of ATARI software 


PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE We carry the complete fine of Personal Software 


We Accept C.O.D.'s е Stock Shipments Same Day or Next 
No Surcharge for Credit Cards « All Equipment Factory Fresh with MFT Warranty 


WEST COAST EAST COAST 
1-800-235-3581 — 1-800-556-7586 
OMEGA SALES CO. SALES 
3533 Old Conejo Rd. #102 co. OMEGA SALES CO. 
Newbury Park, CA 91320 12 Meeting St. 
1-805-499-3678 Cumberland. RI 02864 
CA. TOLL FREE 1-800-322-1873 1-401-722-1027 


OMEGA SALES COMPANY 
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Event Queue 


October 1981 


October-November 

Workshops from Virginia 
Polytech, Virginia Polytech- 
nic Institute and State Uni- 
versity, Blacksburg VA. 
Workshops on microcomput- 
er-design interfacing and pro- 
gramming, digital electronics 
for automation and instru- 
mentation, and sessions using 
the TRS-80 are part of the 
curriculum, All workshops 
are hands-on with partici- 
pants designing and testing 
concepts on the actual hard- 
ware, Contact Dr Lindy Leffel, 
Virginia Polytechnic Institute 
and State University, Blacks- 
burg VA 24061, (703) 
951-524]. 


COctober-aranry 

Electronics Magazine Semi- 
nars, various sites through- 
out the US. Electronics 
magazine and the McGraw- 
Hill Seminar Center are spon- 
soring seminars for engineers 
and managers. Subjects range 
from digital electronics to 
microprocessor-system de- 
sign. Other topics include 
programming, speech tech- 
nology and synthesis, micro- 
processor interfacing, and a 
hands-on microprocessor 
workshop. If a company has 
10 or more people wanting to 
take a course, the seminar 
will be held at the company's 
plant, For details, contact 
Carol Clark, с/о McGraw- 
Hill Seminar Center, 305 
Madison Ave, Rm 3112, Mew 
York NY 10017, (212) 
687-0243. 


Сіз Бағ 7-9 

Institute on Microcomputers 
for Instruction and Research 
in Higher Education, Jane S 
McKimmon Center, North 
Carolina State University, 
Raleigh NC. The institute ік 
designed to help high-level 


educators learn about the 
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microcomputer and the role it 
can play in higher education. 
Contact Joyce Currie, c/o 
North Carolina Educational 
Computing Service, POB 
12035, Research Triangle 
Park NC 27709, (919) 
549-0671. 


October 7-21 

The 1981 Far East Computer 
Tour, Japan, South Korea, 
Taiwan, and Hong Kong. 
This tour group will visit 
various computer-related 
conferences and exhibitions 
throughout the Far East. 
Transportation for this three- 
week tour, plus shows, meals, 
and other items are included 
in trip packages, ranging in 
price from $2290 to $3095. 
For more information, con- 
tact Terry Butler, Commerce 
Tours International [nc, 870 
Market St, Suite 742-744, San 
Francisco CA 94102, (415) 
433-3072. 


October 9.11 

Rhode Island Computer and 
Video Electronics 5how, Pro- 
vidence Civic Center, Provi- 
dence RI. This is the first ma- 
jor computer exhibition and 
show to be held in Rhode Is- 
land. Exhibitors and sales 
teams will present the latest 
in computers and video prod- 
ucts for business, industry, 
government, education, and 
home use. Contact New Leaf 
Productions, Suite 335, 77 
]ves St, Providence RI 02906, 
(617) 679-0089. 


October 12-15 

Information Management Ex- 
position and Conference: 
INFO 81, Coliseum, New 
York NY. Discussions on pre- 
packaged, «customized pre- 
packaged, and custom-de- 
signed software will comple- 
ment hardware and software 
exhibits. For more informa- 
tion, contact Clapp & Poliak 
Inc, 245 Park Ave, New York 
NY 10167, (212) 661-8410. 


DOetober 13-15 

Understanding and Using 
Computer Graphics, New 
York NY, Headed by Carl 
Machover, this two-day sem- 
inar examines the state of the 
art in graphic systems. The 
focus will be on hardware, 
software, and applications. 
Contact Bob Sanzo, c/o Frost 
& Sullivan Ine, 106 Fulton St, 
New York NY 10038, (212) 
233-1080. 


October 15-18 

The Third Annual Mortheast 
Computer Show and Office 
Equipment Exposition, Hynes 
Auditorium, Boston MA. 
This show will feature hard- 
ware, software, and supplies 
for business, education, gov- 
ernment, home, and office 
use. Office systems and 
equipment will also be 
shown. Contact National 
Computer Shows, 824 Boyl- 
ston St, Chestnut Hill MA 
02167, (617) 739-2000. 


Oktober 16-23 

The Fourteenth Brazilian 
Computer Conference and 
Exhibit, Anhembi Conven- 
tion and Exhibit Halls, бас 
Paulo, Brazil. This confer- 
ence will feature technical 
talks, conference tutorials, 
roundtable discussions, and 
special events. Computer- 
aided design and manufac- 
ture in developing countries 
will also be discussed. Con- 
tact Sucesu Sdo Paulo, Rua 
Tabapud, 627-1.* andar, 
04533, Sad Paulo, S P, Brazil. 


October 18-20 

The Annual Conference of 
the New York State Associa- 
tion for Educational Data 
Systems (NYSAEDS), Syra- 
cuse NY. NYSAEDS is made 
up of people with an interest 
in computers and education, 
Workshops on the education- 
al uses of microcomputer 
software will be held. Con- 
tact Don Ross, Ardsley High 
School, Ardsley NY 10502. 


October 19-23 

Wintek’s Hand-On Miro- 
computer Workshop, Lafay- 
ette IM, Two- and three-day 
workshops in microprocessor 
hardware, software, and in- 
terfacing will be offered at 
Wintek's corporate head- 
quarters. А single-board 
computer, including a 6800 
microprocessor, program- 
mable memory, serial and 
parallel input/output, and a 
] K-byte ROM (read-only 
memory) containing a moni- 
tor/debug program, will be 
given to the participants of 
this workshop, Tuition is $50 
per day. Contact Wintek 
Corporation, 1801 South St, 
Lafayette IN 47904, (317) 
742-9428, 


October 19-23 

Systems '81, Munich, West 
Germany, Computer systems 
arid their applications will be 
featured, Additional infor- 
mation is available frora Kall- 
man Associates, 30 Journal 
Sq. Jersey City NJ 07306, 
(201) 653-3304, 


October 20-22 

Ihe Annua) Government- 
Industry Data Exchange Pro- 
gram (GIDEP) Workshop, 
Rickey's Hyatt House, Palo 
Alto CA, The GIDEP annual 
workshop is open to anyone 
interested іп the exchange of 
technical information relating 
to engineering, failure ex- 
perience, reliability, and 
maintainability. Contact the 
Officer-in-Charge, GIDEP 
Operations Center, Corona 
CA 91720. 


October 20-22 

Computerized Office Equip- 
ment Expo, Southwest, As- 
trohall, Houston TX. Ap- 
proximately 100 exhibitors 
will present office equipment 
and supplies, including word- 
processing systems, at this 
show. Contact Cahners Ex- 
position Group, 222 W 
Adams 51, Chicago IL 60606, 
(312) 263-4866, 
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if He’d used select., 
it wouldn’t have taken seven days 


Learn SELECT in just 90 minutes. A whole new word processing software 
concept that kicks the coded key habit and frees you from complicated instruction 
manuals. SELECT is fast. SELECT is logical. With single key mnemonics, you'll use 
dozens of commands that instantly access the rich capabilities of this system. There's 
nothing like it. 

Simply hit "C" and you'll be ready to Create a document. 

Key "I" and you'll be in the Insert mode. 

Key "M" and Move entire blocks of text... and key dozens more. 
That's all there is to it. You'll get all that word processing software promises... plus a 
few surprises. 


SELECT with SUPERSPELL. The only microcomputer software with an integrated 
spelling dictionary. To proof your text all you do, of course, is to key "S". SUPERSPELL 
with its 10,000 word dictionary scans your text at computer speed then displays and 
correcis all your typing errors. You can increase SUPERSPELL's word power and 
customize the dictionary by adding new words, one at a time. Ask to see it today at 
your local dealer. 


SELECT with SUPERSPELL ... just a little byte more... 


SELECT will run on any machine that uses CP/M or МР/М"" or its derivatives. 
li needs 40K of RAM and two disk drives, Special version now ауа нін lor 


N 
5e NT ect Radio Shack Mod II*** and Apple II* **" 


* SELECT and SUPERSPELL are trademark o! Selec! iniqua maion брати ine 
LJ LL ELA ** CP and МРАА ma trademarks of veria! Ианышысһ 
Agr am Ег um 1 i RÀ LÀ 3 *** А Iraremars m Tandy Corp 
аа а н Е А ЧЬ ЧА **** д redemark of Apple Competer Inc 


Se шш шотты 
INFORMATION SYSTEMS 919 Sir Francis Drake Boulevard + Кегіпеќа, Cakfomia 94904 . (415) 459-4003 
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Event Queue 


October 20-23 
Computer-Network Design 
and Protocols, Boston MA. 
Integrated Computer Systems 
(CS) will be presenting а 
course on fundamentals in 
computer communication- 
network concepts, technol- 
ogy, and implementation. 
Emphasis is on the practical 
aspects of network design, in- 
terfacing, protocols and 
packet switching. For a 
schedule of times and places 
for this course, contact Ruth 
Dordick, c/o Integrated 
Computer Systems, 3304 
Pico Blyd, POB 5339, Santa 
Monica СА 90405, (800) 
421-8166; in California (800) 
352-8251. 


October 21-24 

COMPUTA 81, World Trade 
Center, Singapore. This in- 
ternational show attracts pro- 
fessionals and buyers from 
Hong Kong, India, and Sri 
Lanka. Additional informa- 
tion can be obtained from 
Kallman Associates, 30 Jour- 
nal Sq, Jersey City NJ 07306, 
(201) 653-3304. 


October 24-25 

The Second Annual New 
Jersey Microcomputer Show 
and Fleamarket, Holiday Inn 
(north) Convention Center, 
Newark [nternational Air- 
port, Newark N]. This show 
wil feature 75 commercial 
exhibitors and more than 100 
vendors. User-group meet- 
ings will be held. Registration 
is $5 for both days. Contact 
Kengore Corporation, 3001 
Rt 27, Franklin Park NJ 
08823, (201) 297-2526. 


October 25-30 

The Forty-Fourth Annual 
Meeting of the American 
Society for Information 
Science (ASIS), Washington 
Hilton Hotel, Washington 
DC. The theme for this meet- 
ing is "The Information Com- 
munity: An Alliance for Pro- 
gress.” Among the topics to 
be addressed are information 
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and creativity, information 
and society, and overcoming 
the barriers between informa- 
tion sciences. Contact ASIS, 
1010 Sixteenth 5t, NW, 
Washington DC 20036, (202) 
659-3644. 


October 25-25 

Issue “81: The Fifth Annual 
SPSS Software Usera Con- 
vention, Jack Tar Hotel, San 
Francisco CA. Issue Inc, the 
independent, nonprofit asso- 
ciation of SPSS software 
users and coordinators, is 
presenting its fifth annual 
convention. The primary pur- 
pose of the convention is to 
inform the user community 
about new 5055 products. 
Discussions of special appli- 
cations will also be featured, 
Registration fees are $95 for 
members and $115 for non- 
members. For more informa- 
tion, contact Steve Hamburg, 
c/o Issue Inc, POB 8224, 
Chicago 1. 60680, (312) 
329-2400. 


October 27-29 

Computer Graphics 81, Ке- 
gent Centre Hotel, London, 
England. Some of the topics 
to be covered are graphics 
systems: hardware and soft- 
ware; animation; image pro- 
cessing: simulation; and busi- 
ness and home graphics. An 
equipment exhibition will 
also be presented. For more 
information, contact Online 
Conferences Ltd, Argyle 
House, Northwood Hills, 
HA6 1TS, Middlesex, 


England. 


October 29-November 1 

Southeast Computer Show 
and Office Equipment Expo- 
sition, Atlanta Civic Center, 
Atlanta GA. For details, see 
October 15-18. 


October 31-Novernber I 

Computers іл Ambulatory 
Medicine, Washington Shera- 
ton, Washington DC. The 
Society for Advanced Medi- 
cal Systems and the Society 
for Computer Medicine are 


sponsoring this conference. 
Basic and advanced tutorials 
on the fundamentals of medi- 
cal computing will be fea- 
tured along with technical 
sessions and presentations of 
papers. Fees are $115 for So- 
ciety members and $165 for 
nonmembers. Contact SCM, 
9650 Rockville Pike, Beth- 
esda MD 20014, (301) 530-7120. 


October 31-November 2 

Annual Meeting of the 
American Society for Cyber- 
netics, Washington Hilton 
Hotel, Washington DC, The 
theme for this meeting is “The 
New Cybernetics.” A goal of 
the meeting will be to rede- 
fine the field of cybernetics 
and to provide a focus for the 
research efforts of the Socie- 
ty, Among the topics to be 
discussed are robotics, prob- 
lem solving, pattern recogni- 
tion, remote sensing, and 
communication networks. 
Contact Dr Laurence D 
Richards, Department of Ad- 
ministrative Science, Colby 
College, Waterville ME 
04901, (207) 873-1131, ext 
587. 


November 1981 


Матиезиреғ 1-4 

DPMA San Francisco ‘81, 
Зап Francisco Civic Center 
and Brooks Hall, San Fran- 
сесе СА. This is DPMA's 
(Баға Processing Manage- 
ment Association’s) thirtieth 
annual conference and busi- 
ness exposition. Contact the 
Conference Coordinator, 
ОРМА, 505 Busse Hwy, Park 
Ridge IL 60068, (312) 
825-8124. 


Movember 5 

[Invitational Computer Con- 
ference, Amsterdam, Nether- 
lands. The Invitational Com- 
puter Conference is a one- 
day computer show designed 
for quantity buyers, Exhibits 
and seminars are featured, 


For details, contact B ) 
Johnson & Associates Inr, 
2503 Eastbluff Dr, Suite 203, 
Newport Beach CA 92560, 
(714) 644-6037. 


November 8-10 

The Twelfth ACM North 
American Computer Chess 
Championship, Bonaventure 
Hotel, Los Angeles CA. A 
four-round, Swiss-style tour- 
nament is planned for this 
years championship compe- 
tition. [n addition, a round- 
robin blitz tournament will 
be held. Games in this event 
proceed at a rate of 5 seconds 
per move. Belle, the current 
warld champion, Chaos, 
Duchess, Nuchess, and L'Ex- 
centrique are among the pro- 
grams being entered. For 
more information, contact 
Professor Monroe Newborn, 
School of Computer Science, 
McGill University, 805 Sher- 
brooke St West, Montreal, 
Quebec H3A 2X6, Canada. 


November 9-10 

Software Fair, Stouffers' Riv- 
erfront Towers, St Louis 
МО. This show is made up of 
software exhibitions fram 
companies whose packages 
are in current use by mem- 
bers of the Southern and Ма- 
tional Industrial Distributors 
Association. Distributors 
who are not members of 
these organizations can also 
exhibit their wares. Contact 
Don White or Tony Carroll, 
1900 Arch St, Philadelphia 
PA 19103, (215) 564-3484. 


November 9-11 

АСМ 'B1, Bonaventure Ho- 
tel, Los Angeles СА. This 
meeting will feature panel 
discussions on computers, 
software products in the 
1980s, tutorials on computer- 
aided design, and a survey on 
the impact of robots on em- 
ployment. Ray Bradbury and 
Dr Simon Ramo will speak. 
Computer exhibits and the 
North American Computer 
Chess Tournament will also 
be held. Contact ACM ^81, 
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АРРАКАТ OFFERS 
More bytes per buck! 


- 


"T cro a тр so, эн u D E | 
"es of storage Ina single volumi ў 
Newdos/80 version 2.0 expands m 
capability of double density drives, | 
SO you'll have greater applications 
for your TRS-B0* model I and ITI. 
Drives plug directly into an ex- 
pansion interface (requires instal- 
lation of a double density control- 
ler) or the model II] disk bus with 
our single volume cable so you 
can now have over 2 megabytes of 
storage on-line with standard 
minl-floppy diskettes. Each drive 
has up to 575 free grans, for a 
total of 1,719, on a maximum of 
three 80 track drives, which can be 
added to a TRS-BO model I. Model 
His сап have up to 4 dual 80s 
on-line (almost 5 megabytes). 
These drives can "read" standard 
55 or 40 track diskettes using 
Newdos/80 version 2.0 which will 
allow skipping every other track. 
Drives come | 
complete with | 
case, power sup- | 
ply and docu- 
mentation. The Е 
drives are priced Г 
at only $515 (Cat. 
Mo. 1-705, specify I or 110). Now, at 1424 
bytes per buck, it [ust mlght be the answer 
to your storage problems. Special — Two 
dual 80 track drives only $999. 


ж Apporatnc. 


A401 ААЛ, / N- Denver, СО 80257 (303) 741-1778 
Circle 27 on inquiry card. 


"ON GOING SUPPORT FOR MICROCOMPUTERS” 


Event Queue pee eee eee 


POB 24059, Village Station, 
Los Angeles CA 90024, (213) 
536-9735, 


November 10-12 

Midcon/81 Show and Con- 
vention, (O'Hare Exposition 
Center and Hyatt Regency 
O'Hare, Chicago IL. Talks on 
microcomputers, energy, 
memory, communications, 
and consumer electronics wil] 
highlight this show. Contact 
Electronic Conventions Іле, 
999 M Sepulveda Blvd, El 
Segundo СА 90245, (800) 
421-6816; in California (213) 
774-2965. 


Movember 12 

Invitational Computer Con- 
Ference, Paris, France. For de- 
tails, see November 5. 


November 16-19 

Ihe Canadian Computer 
Shaw and Conference, Inter- 
national Centre of Com- 
merce, Mississauga, Ontario 
Canada. For details, contact 
Reg Leckie, Industrial Trade 
Shows of Canada, 36 But- 
terick Rd, Toronto, Ontario, 
MEW 328, Canada, (416) 
252-7791. 


Movember 17 

Invitational Computer Con- 
ference, Milan, Italy. For de- 
tails, see November 5. 


November 17-19 

Understanding and Using 
Computer Graphics, Atlanta 
GA, For details, see October 
13-15. 


November 19-20 

Western Educational Com- 
puter Conference, San Fran- 
cisco CA. Many of the com- 
puter-related talks at this 
conference will cover areas of 
interest to college instructors 
and administrators. For de- 
tails, contact Ron P Langley, 
Data Processing Services, 
California State University- 
Long Beach, 1250 Bellflower 
Blvd, Long Beach CA 90840. 


November 29-Daczember 1 
Nationa) Telecommunica- 


328 = October 1941 © BYTE Publicatióra: lr 


tions Conference, New Or- 
leans LA. This event is spon- 
sored by the IEEE {Institute of 
Electrical and Electronics En- 
gineers) and the New Orleans 
chapter of the Communica- 
tions Society Conference 
Board. Some of the papers to 
be presented will discuss 
communications electronics, 
including software, termi- 
nals, theory, and data and 
computer communications. 
Contact G Allan Ledbetter, 
South Central Bell, 365 Canal 
St. Rm 1360, New Orleans 
LA 70140, (504) 528-7350. 


December 1981 


December 1-3 

Legal Info, Shoreham Hotel, 
Washington DC. Automating 
legal-information systems is 
the subject of this conference 
and exposition. Lawyers who 
are interested in using com- 
puters in their work are in- 
vited ta attend. Contact 
Legal Info, 1730 М Lynn $t, 
Suite 400, Arlington VA 
22209, (703) 521-6209. 


December 1-4 
Computer-Network Design 
and Protocols, Washington 
DC. For details, see October 
20-23. 


December 3 

California Computer Show, 
Hyatt Hotel, Palo Alto CA. 
For details and a schedule of 
upcoming shows, contact the 
Show Administrator, c/o 
Norm De Nardi Enterprises, 
95 Main St, Los Altos CA 
94022, (415) 941-8440. 


December 9-11 

1981 Winter Simulation Con- 
ference (WSC 81), Peachtree 
Plaza, Atlanta GA. WSC 81 
will feature papers, panel 
discussions, tutorials on dis- 
crete and combined simula- 
tion and modeling. The con- 
ference will be organized into 
tutorial, methodology, and 
application sessions. For in- 


formation, contact Claude M 
Delfosse, CACI Inc, 1815 М 
Fort Myer Dr, Arlington VA 
22209, (703) 841-7800. 


December 15-19 

Gulf Computer Exhibition, 
Dubai International Trade 
Centre, Dubai, United Arab 
Emirates, IBM, NCR, Apple, 
Honeywell, Philips, Wang, 
Hewlett-Packard, Data Gen- 
eral, and other well-known 
manufacturers will be repre- 
sented at this first exhibition 
of computer equipment in 
Dubai. The scope of the show 
takes in systems ranging from 
microcomputers to main- 
frames. Details are available 
from the Trade Centre 
Management Company, POB 
9292, Dubai, United Arab 
Emirates, Telex 47474 DITC 
EM, and from Diana Clifton 
Sewell, International Office, 
Seymour House, 17 Waterloo 
Pl, Londen, 5Е1Ү 4AR, 
England. 


December 16-18 

The Twentieth IEEE Con- 
ference on Decision and Con- 
trol (СОС), Vacation Village 
Hotel, San Diego CA. The 
СОС is the annual meeting of 
the IEEE (Institute of Elec- 
trical and Electronics Engi- 
neers) Control Systems 5oci- 
ety, It is held in cooperation 
with the Society for Industri- 
al and Applied Mathematics. 


The conference will include 
contributed and invited ses- 
sions plus tutorials and pre- 
sentations in all aspects of the 
theory and applications of 
systems involving decision, 
control, and adaptation. 
Topics of interest include 
linear and nonlinear system 
theory, stability theory, 
large-scale system theory and 
decentralized control, estima- 
tion, identification, signal 
processing and stochastic 
control, and control systems. 
For more information, con- 
tact the Institute of Electrical 
and Electronics Engineers Inc, 
445 Hoes Ln, Piscataway М) 
08854. 


December 28-30 

Computer Modeling of 
Linguistic Theory, Grand 
Hyatt Hotel, New York NY. 
The ACL (Association for 
Computational Linguistics) is 
sponsoring three sessions on 
computer modeling of lin- 
guistic theory in conjunction 
with the annual meeting of 
the Linguistic Society of 
America. New models for 
grammars and new strategies 
for parsing will be the areas 
of most attention, Readings 
of contributed papers will 
also be featured, Contact 
Stan Petrick, IBM Research 
Center, POB 218, Yorktown 
Heights NY 10598. m 


in order to gain optimal coverage of your organization's com- 
puter conferences, seminars, workshops, courses, etc, notice 
should reach our office at least three months in advance of the 
date of the event. Entries should be sent to: Event Queue, BYTE 
Publications, POB 372; Hancock NH 03449. Each month we 


publish the current contents of the queue for the month of the 
| cover date and the twa following calendar months. Thus a given 
event may appear as many as three times in this section if it is sent 
| to us far enough in advance. 


HAS THE FEATURES PROS DE! 
READ WHY. 
(THEN COMPARE.) 


Computer experts 

(the pros) usually have big 
computer experience. 
That's why when they shop 
system software for Z80 
micros, they look for 

the big system features 
they're used to. And that's 
why they like Multi-User 
OASIS. You will too. 


DATA INTEGRITY: FILE & 


AUTOMATIC RECORD LOCKING 


The biggest challenge 

for any multi-user system 
is co-ordinating requests 
from several users 

to change the same record 
at ihe same time. 

Without proper 
co-ordination, the 
confusion and problams 
of inaccurate or even 
destroyed dala can be 
staggering. 

Qur File and Automatic 
Record Locking features 
solve these Ts m 

For example: normally 
all users can view a 
particular record at the 
same time. But, if that 
record is being updated 
by one user, automatic 
record locking will deny all 
other users access to the 
record until the up-date is 
completed. So records 
are always accurale, 
up-to-date and integrity 
is assured. 

Pros demand file & 
automatic record locking. 
OASIS has it. 


SYSTEM SECURITY: 
LOGON, PASSWORD 
& USER ACCOUNTING 


Controlling who gels on 
your system and what they 
do once they're on it is the 
essence of system securily. 


Circle 406 on inquiry card. 


MULTI-USER OASIS 


Without this control, 
unauthorized users could 
access your programs and 
data and do what they like. 
A frightening prospect 
isn't it? 

And multi-users 
can multiply the problem. 

But with іле Logon, 
Password and Privilege 
Level fealures of Multi-User 
OASIS, a system manager 
can Specify tor each user 
which programs and files 
may be accessed— 
and for what purpose. 

Security is further 
enhanced by User 
Accounting —a feature that 
eis you keep a history 
of which user has been 
logged on, when and 
for how long. 

Pros insist on ihese 
security features. 

OASIS has them. 


EFFICIENCY: 
RE-ENTRANT BASIC 


A multi-user system 

is often not even practical 
on computers limited 

to 64K memory. 

OASIS Re-entrant 
BASIC makes it practical. 

How"? 

Because all users use a 
single run-time BASIC 
module, to execute their 
compiled programs, less 


memory is needed. Even 

if you have more 1han 64K, 
your pay-off is cosl saving 
and more efficient use 

of all the memory you have 
available —because it 
services more users, 


ND. 


04513 IS AVAILABLE РОЯ 


50 Sysiams. TRS 80 Mod И Vector 
Geaptes Vonmox 


CONTROLLERS Вей Contos Camoo 
Corvus Konan Micramation Mieropoltis 
Tate! Teek Thenkertoys X Comp 


Wine for complete 
"ое Appliicabon Sottware Oveclory 


PLEASE SEND ME: 


Sound like a pro feature" ү 


Itis. And OASIS has it. 


AND LOTS MORE... 


Multi-User OASIS supports 
as many as 16 terminals 
and can run in as little as 
56K memory, Or, with 
bank switching, as much 
as "ВАК. 


Multi-Tasking lets each T 
user run more ian one i 


job at the same time, 

And there's our BASIC — 
a compiler, interpreter and 
debugger all in one. 
An OASIS exclusiva. 

Still more: Edilor; Hard 


& Floppy Disk Support; 
Keyed (ISAM), Direct & 


equential Files; Mail-Box; 
Scheduler; Spooler; - 


all from OASIS. 

Our documentation 15 
recognized as some of the 
best, most extensive, in the 
industry. And, of course, 
there's plenty of 
application soflware, 


Put it all together and it's 


easy to see why the real 


pros like OASIS. Join them. 


Send your order today. 


MAKES MICROS RUM LIKE MINIS 


|| Price 


vik | Manuel 
y Product Мамин! Only 


|| OPERATING ЯТАТЕМ 
{rc indes 


n 
T Я 
Қ Pom браг, 


a Em, ёа ) 
SIMOLE-ULSEA 
|. MULT LFSER 


|| BASIC COMPILEAL 

INTERPAZTER/DEBUGOER 

i RE-ENTRAMT ВАС 

i COMPILER; INTERPRETER / 
DEROER | 


TEXT EUITOR а 
SCRIPT PROCESSOR 


Й odnosne a 
COMVEAS POM UTILITIES 
B отог, Test, 
састы Lagt, 
Correners File 
Recusery, D за Test, 
|| Fig Со Hgm 


imr OF et 1 15 00 


Į COMMUNICATIONS 
PACKAGE 
| ]te«mnmat E rinio, 
Fils Send & Aeceref 
PACKAGE PRICE 
А. і nf йехзтф) 


&INCLE-USER 
В нініһусен 


Ё FILE FORT 


ajeje Je |e 


COBOL ANG! "T4 


| 
B Order OASIS trom 
j Phase One Systems, Inc. 
7700 Edgewater Drive, Suite 830 
Oakland, CA 94621 
562-8055 


| Taiepnong (415) 
-2139 


| TWX 310-366-7 

g NAME 

g STREET (NO BOX - | 

а CITY 
STATE, . |. — ZIP 

D AMOUNT . |. &. 
[Aii ach System dascnption 


В add 53 107 shipoing: 
a Calionig residents add sales tax) 


I O Check enclosed ГІ VISA 
IOG uPS¢.0.D [3Mastercharge 
Й Card Number 

В Expiration Date 

§ Signature 
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DYNACOMP 


Quality software for" 


ATARI TRS-80 (Level ПІ)“ 
PET NORTH STAR 
APPLE II Plus CP/M Disks/Diskettes 
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DYNACOMP OFFERS THE FOLLOWING 


e Wides variety 
Guaranteed quality 

e Fastest delivery 

а Friendly customer service 

e Free catalog 

e 24 haur order phone 


AND MORE... 
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Newsletter for Hams 
and Computerists 


Dits & Bits, The W5YI 
Report, is published twice a 
month for the ham radio 
operator and microcomputer 
user. Articles on memory, 
FCC regulations, and other 
related topics are included. 
Contact rhe newsletter at 
POB 10101, Dallas TX 75207, 
(214) 690-1063. 


Interested In a 
Central Bulletin- 
Board Service? 


Michael Witt is interested 
in hearing from people who 
would like to develop a com- 
puter network in which the 
central system would place 
calls during the evening hours 
for reduced telephone rates. 
The system would be similar 
to other bulletin-board sys- 
lems, except messages would 
be delivered and picked up 
by the central system instead 
of users calling in. 

Contact Michael Witt, 
POB 55685, Valancia CA 
91355. 


Newsletter 
on Ganealogy 

Genealogical Computing is 
a bimonthly newsletter on 
personal-computer applica- 
tions involving genealogy. 
Contact Sara Andereck, c/o 
Data Transfer Associates, 
5102 Pommeroy Dr, Fairfax 
МА 22032, (703) 978-8490. 


Swiss 
Computer Club 


Founded in 1978, the 
Schweizer Computer Club 
already has more than 4000 
members, Members own 
PET, Apple, Sorcerer, and 
other systems, and have a 
special CP/M group. The 
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club publishes three newslet- 
ters: Mikro- und Юетсот- 
puter, a bimonthly; CBM/ 
PET News; and Computer- 
journal. Contact Ernst Erb, 
Schweizer Computer Club, 
Seeburgstrasse 18, CH-6002 
Luzern, Switzerland. 


Free Graphics 
dew sletter 


Subscriptions to the 
Dynamic Blackboard News, 
are free. The News features 
customer applications, new 
products, technical notes, 
software news, and hints for 
graphics users. Dynamic 
Blackboard News is a publi- 
cation of the Cambridge De- 
velopment Laboratory. Con- 
tact Jean |. Graef, Cambridge 
Development Laboratory, 36 
Pleasant St, Watertown МА 
02172, (617) 926-0869. 


Newsletter 
on Graphics 


Computer Graphics News 
is published by the National 
Computer Graphics Associa- 
tion in cooperation with 
Scherago Associates Inc, The 
tabloid serves as a news 
source for the computer- 
graphics community. For fur- 
ther information, contact 
Scherago Associates Inc, 
1515 Broadway, New York 
NY 10036, (212) 730-1050. 


Heath Users 
Group іп California 


Covering Riverside, San 
Bernardino, and West Los 
Angeles counties in Southern 
California, the Tri-County 
Heath Users Group welcomes 
members arid visitors to its 
bimonthly meetings. Meet- 
ings are held the first Satur- 
day of each month at the 
Heathkit Electronic Center 


Clubs Newsletters 


1555 N Orange Grove, in 
Pomona, and on the third 
Saturday of each month at 
the University of Califor- 
nia-Riverside, Rm 1111, 
Watkins Facility. Meetings 


begin at 2 PM, 


CP/M Users Group 


The Sacramento Micro- 
computer Users Group is a 
CP/M users group that pub- 
lishes a monthly newsletter 
called Push & Pop. Contact 
the group at POB 161513, 
Sacramento CA 95816, (916) 
363-3962. 


Pocatello 
Microcomputer Club 


Members of the Pocatello 
Microcomputer Club use 
most of the popular com- 
puters on the market today. 
Anyone interested in com- 
puters is welcome to join. 
Contact the club at POB 
8106, Pocatello ID 83209, 
(208) 232-4462, 


PETs in Canada 


The Toronto PET Users 
Group (TPUG) has a disk li- 
brary available for members 
and nonmembers. The li- 
brary has approximately 
1400 programs provided by 
TPUG members and from 
other clubs. Membership is 
encouraged even if you live 
too far away to attend meet- 
ings. Contact TPUG, c/o 
Chris Bennett, 381 Lawrence 
Ave West, Toronto, Ontario, 
М5М 1B9, Canada, (416) 
783-1645. 


Sclence Network 

and Newsletter 
The COGNET Newsletter 
seeks to disseminate informa- 
tion on cognitive simulation, 


computational linguistics, 
and artificial intelligence. The 
Center for Cognitive Science 
is also working on a comput- 
er network for those involved 
in these areas of research. For 
details, contact COGNET, 
Center for Cognitive Science, 
POB 1911, Brown Universi- 
ty, Providence RI 02012.9 


BYTE's Bits 


industry's Eyes on 
New LISP Computer 


LMI has been granted a 
license from the Artificial In- 
telligence Laboratory of MIT 
(Massachusetts [nstitute of 
Technology) to construct and 
commercially market the 
MIT CADR machine. This 
system is specifically de- 
signed as a programmer en- 
vironment for LISP, Accord- 
ing to an LMI] spokesman, 
most LISF programs are de- 
veloped on the DEC (Digital 
Equipment Corporation) 
PDP-10 mainframes, but the 
LMI system, although in the 
format of a personal com- 
puter, provides up to sixty- 
four times the virtual address 
space. The base price of the 
LMI machine is $80,000. 

Until recently, LISP usage 
has been associated with re- 
search conducted at educa- 
tional institutions. But now 
that Control Data Corpora- 
tion and Texas Instruments 
have ordered LMI machines, 
LISP's commerical usage will 
be seen in expert systems, 
VLSI (very large-scale inte- 
grated) circuit design, and 
natural-language processing. 

LMI is headquartered in 
Los Angeles, California. 


QUR NEWEST DEVELOPMENT 
IN THE CONTINUING EXPANSION OF THE 
UCSD p-SYSTEM" SOFT WARE. VERSION IV” 


JOHN BRACKETT, President, SofTech Microsystems 
a ve 
ТЕ 


| acked by a dedicated team of 
| | М! professionals, SofTech Mitro- 
T Fi | 4 systems contmues to enhance 


f | the world's most widely-used, portable 
Ё * | software development system. Today 
A y it's the UCSD p-System, Version IV. 
| ж. Able to run on most major 
LÀ. microprocessors including 8086, 2-80, 
= E 8080, 8085, 6502, 6809, 9900 and 
: LSI-11™, Version IV is the developer's 
tool to make perfect programs more 
possible. It consolidates all the best fea- 
tures of earlier versions, while allowing 
for much larger applications, concurrent 
processing and improved debugging. 
With the addition of BASIC, more macro 
cross-assemblers, and improved docu- 
mentation, Version IV is truly a total, 
| professional software development 
and execution environment. 

And, it's backed by SofTech 
Microsystems, the first to deliver a 
| complete, portable software system for 
most major microprocessors with UCSD 
| Pascal'", FORTRAN-77, BASIC, and 
multiple assemblers. 

For tomorrow, the expansion 
continues, More 16 bit microprocessor 
installations. The performance impact 
of native code generation. New system 
utilities and languages. New tools for 
creating applications more rapidly. 
| The SofTech Microsystems team is at 
work today to increase your options 
for the future. 

Get the software system that's 
going places. Distribution licenses and 
single copies available. Write or call for 
details, so you can start going places, too. 


е (Gri 


ғ SUSAR OF SOF TECH 


For the software that's going places. 
9494 Black Mountain Road, San Diego, 
CA 92125, (714) 578-6105 
TWX 910-135-1504 


СР p- System and UCSD Pascal are trademarks of the Regents of the University of California, 
ЗЕН is a trademark of Digital Equipment Corp. 
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System Notes 


A Closer Look 
at the TRS-80 Color Computer 


Woody Baker 
Ree 11, Box 4780 
Lufkin TX 75901 


People who have purchased the TRS-80 Color Com- 
puter know that Radio Shack is reluctant to disclose 
much information about the internal workings of its com- 
puters—preferring that all work requiring the opening of 
the outer case be performed by an authorized service 
center. However, it is possible to find much of this infor- 
mation; a bit of digging, a few phone calls to Fort Worth, 
and a disassembler from the Micra Works of Del Mar, 
California, enabled me to obtain the information 
presented here. 

The TRS-80 Color Computer is based on the Motorola 
6809E microprocessor. (The "E" indicates the series—in 
this case, the 6809 model capable of multiprocessing, 
although this capability is not used in the TRS-80 Color 
Computer,.., 5M] The unit uses a Motorola 6847 video- 
display-generator ІС (integrated circuit) for the color 
display —meaning there аге a number of memory loca- 
tions within the computer that control which of the 
eleven modes the [C is in, If you know these locations, 
you can access the modes not provided by Radio Shack's 
software. 


Memory Organization 

The TRS-80 Color Computer uses page 0 (memory 
iocations decimal 0000 through 0256) as a scratch pad. 
The Motorola 680X microprocessors all have the ability 
to use a special mode of addressing called direct page (the 
same as the 6502 zero page mode). The enhancement add- 
ed to the 6809 is the ability to select which 256-byte page 
to treat as page 0. [n order for the 6809 to maintain 
680X-family compatibility, the default remains page O. 
Microsoft followed this default in its BASIC interpreter 
written for the Color Computer—leaving most of the im- 
portant memory locations within page 0. 

Since Microsoft uses the same conventions in all its 
BASIC interpreters, it can be concluded that the BASIC 
in the Color Computer is organized in a manner similar 
іс its BASIC for 6502-based computers. The pointers 
to the start and end of BASIC and the start and end of 
variables are the same. Also, the storage format is the 
same for BASIC lines (a 2-byte pointer to the start of the 
line, followed by a 2-byte line number, and then the 
token code terminated by a zero). 


The Video Window 
As shown in tables 1 through 4, the TRS-80 Color 
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Computer allows a surprising degree of control to the 
programmer. The video window is unique in that it can 
be moved around within available memory, which in this 
case is from 0000 through 7FFF. You can set it to location 
0 and watch the scratch-pad locations change as the com- 
puter is running. This is where the information sum- 
marized in table 4 comes from. In order to set the video 
memory to page Q, just POKE any value into decimal 
location 65480. When the POKE is executed, it clears bit 
1 of the 7-bit binary word contained in the Motorola 6883 
SAM (synchronous address multiplexer) that controls the 
base location of the video screen. To restore the video 
window to its normal location, POKE any value into 
location 65481—resetting bit 1. 

The 6 bytes referred to in table 1 control the memory- 
mapping mode of the 6847 VDG (video display 
generator). The 6883 SAM IC maps memory into the 
video circuits and can be thought of as a 3-bit number 
that selects the amount of memory available to the VDG. 
This 3-bit register is controlled by the locations shown in 
table 1. The desired result can again be obtained by 
POKEing any values into these locations —toggling 3 bits 
into the SAM circuit, The VDG control lines are located 
in port 65314 and select the mode of the VDG. In order to 
switch the Color Computer into another graphics mode, 
you first set the available memory to match the mode, 
and then select the mode via the рогі, It's necessary to 
turn the control lines on at the port and also set the video 
memory size via the locations shown in table 2. 

Table 2 shows the locations that control the base page 
of the video memory, In order to locate the base page, the 
TRS-80 Color Computer hardware takes the 7-bit word 
these 14 bytes specify and multiplies it by 512—resulting 
in the location of the base page. 

Locations shown in table 3 are either used by the 5809 
for interrupts or are assigned other functions by Radio 
Shack, Although I was told their names by a Radio Shack 
representative, | didn't find out their exact functions. Ap- 
parently, you can select four different clock speeds using 
these locations. Although 1 encourage you to experiment 
with them, it's easy to lose your video-sync signal when 
fooling with these locations. 

Programmable-memory locations are shown in table 4. 
The keyboard buffer is terminated by a 0, and a 
PEEK(732) returns the taken for the first keyword found 


„ When Eight Is Not Enough: 
>. CP/M-86 and CBASIC/86" 


"In 1977 Compiler Systems, те, introduced CBASIC™ as 
а CP/M® programming language. It quickly became the most 
wrdely used BASIC dialect. Since then CBASIC has been 
adapted for use on systems supporting MP/M™ and 
| TRSDOS." 

"At Compiler Systems we learned the lessons 
of the past well. So well, that in the relatively short 
А time we've been tn the software business, we man- 

LE >. aged to make history ourselves. In fact, CBASIC 
aes Y tthe standard for CP/M-based business systema." 
— Gordon Eubanks, CSI president 


Today CSI offers CBASIC/86 

/ designed for 16-bit microcomputer-based 
systems running under CP/M-86. 
CBASIC/86, now available worldwide, 
is based on concepts first used by 
CBASIC including such business- 
oriented features as: BCD arithmetic 
- with fourteen-digit precision; full for- 
43 mat control of printed reports; ran- 
+ dom and sequential records of any 

Р length (not limited to 256 bytes); 
С“ aids to structured design, i.e. multi- 
- ple line functions and control struc- 
tures as well as excellent file- 
handling and stringing capabilities. 
= But perhaps the best of 

P- CBASIC/86 becomes clear when 
— You're using it. To learn more about 
я  CSI's commitment to support 
А CBASIC/86 and CP/M-86 call 

E, A (213) 355-1063 and discuss putting 
| 5 CBASIC/86 on your system. 


Send this coupon today, we'll send details that go a 
long way toward answering your questions. 
Name/Date 

Company 

Address 


City/State/Zip 
ОЕ Ме contact us for pricing 


WORLDWIDE DISTRIBUTION FROM | І 


Compiler Systems, Ine.. 37 М. Auburn Ave., Р.О. Box 145 
Sierra Madre, CA $1024, (213) 355-1063 
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ATLANTIC COMPUTER 
INDUSTRIES FOR: 


| IMS, MORROW DESIGNS, CALIFORNIA COMPUTER SYSTEMS, 


ADDS, VECTOR, APPLE, ITHACA INTERSYSTEMS, IBM, SCION, 
НЕС, Т1, MUSYS, ASHTON-TATE, HAZELTINE, ANADEX, HAYES, 


NOVATION, PER SCI, MICROPOLIS, SHUGART, and much more. 


IMS 5000 AND 8000 SYSTEMS 


| Outstanding reliability and performance. These systems feature | 


a 280А CPU, 5-100 bus, double density drives (either single or 
double sided), DMA disk controller, 64K RAM, 2 serial & 1 parallel 
port, and includes CP/M? Hard disk and mutti user, software 
options. 

5000 Desk Top with dual, single sided mini drives .... $3,225 
8000 Desk Top with dual, singie sided 8" drives 


MORROW DESIGNS - DECISION I 

Dacision | was designed to be the most versatile and cost effec- 
ive multi-user, multi-tasking microcomputer available today. 
Decision | CPU features a 4-6 MHZ ZADA, sophisticated mamory 
hardware, a real time clock and uNIX software. Floppy and Hard 
disk drives available, 


ADD'S MULTI-VISION 1................ 

Features 64K ВАМ, MUON advanced operating system, up- 

pgradable to multi-user, multi-tasking operations. Extensive 
support software and utilities available. 


MUSYS SINGLE BOARD COMPUTER............... $1,295 


Bootsirap PROM. Z 80 processor, 64K dynamic RAM, console | 


serial port, S-100 parallel interlace. 


EPSON QUME DRIVES 

MX-8BO ..............$ 499 | Data Track 8", double 

MX-100 ..........- $ 775 | sided disk drives .... $ 575 
2іпог................ $1,100 
2 Qume DT 8" complete with 

NEC cabinet, power supply, 

5510 (serial interiace)., $2,749 

5530 iparalla! Interface) $2,748 | ————————— 

MORROW FLOPPY DISKS 

Discus 20, 1 drive ... $ 950 

QUME - Letter Quality Discus 2D, 2 drive ... $1,559 

Sprint 5/45 KSR 242, 1 drive ......... $1,259 

Sprint 5/45 RO 242, 2 drive ......... $2,260 
All complete with CP/M” А 
MBASIC. 

ANADEX 


DP 9500/8501 ADD'S VIEWPOINT CRT 
NEW! Detached keyboard, 

High resolution, 200 cps. | programmable function keys, 

_ — — —— — —— | 2 position tilt screen, $ 599 


MICROANGELO from SCION 
High resolution graphics sys- | TELEVIDEO 
tom complete w. 15" monitor, 
cabling and software $2,225 
5-100 Graphics Card $ 925 


ATLANTIC а ur oos 


COMPUTER INDUSTRIES CORP. — PHONE: 212 - 376-5978 
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in the line. In order to use this as an input routine, you 
would need to preface each line with a REM state- 
ment—resulting in the first character after REM being 
located at 733. The input routine uses the same buffer but 
doesn't do any tokenizing. À flag may exist that 
disables the tokenizing routine. Once the keyboard-input 


Hexadecimal Decimal 

Address Address Function 
FFCO 65472 Clear VO 
FFC1 65473 Set VO 
ЕЕС2 65474 Clear V1 
FFC3 65475 Set "V1 
РЕСа 65476 Clear Y2 
FFCS 65477 Set V2 


Table 1: The six locations within the TRS-80 Color Com- 
puters programmable memory that control the тетогу- 
mapping mode of the Motorola 6847 VDO (video display 
generator). The graphics mode is selected via port 65314 and 
the available memory must be set to match the mode. See 
listing 1 for an example of a program that does this. 


Hexadecimal Decimal 
Address Address Function 
FFCS 65478 Clear bit 0 
ҒҒС? 65479 Set bito 
FFCB 65480 Clear bit 1 
FFCS 65481 Sel bil 1 
ЕРСА 85482 Clear bit 2 
FFCB 65483 Sel bit 2 
FFOC 65484 Clear bit 3 
FFCD 65485 Set bits 
FFCE 65486 Clear bit 4 
FFCF 65487 Sel bit 4 
FFDO 55488 Chaar bat 5 
FFO1 65485 Sel bit 5 
FFD2 65490 Clear bit В 
ЕҒОЗ 65491 Sel bit 5 
FFD4 65492 Clear bit 7 
FFD5 65493 Set БИТ 


Table 2: The TRS-80 Color Computers programmable- 
memory locations that control the base-page location of the 
video memory. Іп order to calculate the base-page location, 
the hardware multiplies the resulting 7-bit number contained 
in the Motorola 6883 SAM (synchronous address multiplex- 
er) by 512. 


Haxadecimal Decimal 
Address Address Funcilon 

FFO6 65494 Bank swilch 

FFD7 65495 Clear bit 2 clk rale 
FFDB 65496 Set bit 2 clk rate 
FFD9 65497 Clear bit 1 clk rale 
FFDA 65498 Set bit 1 clk rale 
FFDB-FFDF 65499-65505 Memory size jumpers 
FFFO-FFFF 65520-65535 6809 vectors 


Table 3: A few miscellaneous control and interrupt locations 
within programmable memory. Hexadecimal locations FFD? 
through FFDA contro! the processor speed (nominally, 
0.894 MHz). Although experimentation is encouraged, the 
user should be aware that these locations are tied to video- 
sync generation and тау result т a temporary loss of video. 
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System Notes 


routine and the character-output routine are located, 
machine-language programming should be much easier 
on the Color Computer. 


Applications 

Since the video screen can be moved around in 
memory via one of the registers in the SAM circuit, you 
can use the information presented here to page through 
memory. If you are in the alphanumeric-graphics mode 


Decimal 
Address 
25.26 
27-28 
29.30 
31-32 
136-137 
140 
142 
148 
168-170 
268-270 
271-273 
274-276 
285-287 
733-988 
1535 


Hexadecimal 
Address 
19-1А 
1B-1C 


Functlon 

Poinler to start of BASIC 
Ponler tà end of program 
Pointer to variables 

Poinler to start of arrays 
Pointer ta current cursor position 
Locallon of sound frequency 
Duralion of sound 

Cursor color 

Jump vecior to 43376 

Jump veclór tà 43274 

Jump vacior to 41046 

Jump vector to 45974 

Jump veclor to 45509 
Keyboard butler 

Start of BASIC work space 


10Е-111 
112-114 
11D-11F 
2DD-3DC 
601 


Table 4: BASIC control and other miscellaneous locations 
within page д of the TRS-80 Color Computer's program- 
mable memory. 


on the past but looks to the 
uses of the future: 


JANUS is a true compiler for a subset of ADA. 
ADA is the much awaited U.S. Department of 
Defense language. With JANUS, it is available 
now on your CP/M system. 


JANUS has such features as: 

Separate Compilation 

Records with variants 

Subranges, Enumerations, and Arrays 

irutialized Variables 

integers and Arbitrary Pracision Reals 

Produces ROMable, Re-entrant BOBO machine code 

and much теге... 
JANUS is the face of the future. The structured language 
that you need for efficient programming. This is your chance 
to get to the head of the crowd and learn the language that 
wiil be the language of the 80's. 
JANUS requires an 8080/8085 or 280 CPU, 56K of 
memory, and at least one &” floppy disk. JANUS is supplied 
on a single density B" floppy. For $250, you get the JANUS 
compiler, linker, assembler, and owners manual. 


CP'M m a tindarrusk of Сми Найемеһ, Inc 


ПА a a trademark of ihe U.S Deparment of Пеле 
Р.О, BOX 1512 
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MADISON, WISCONSIN 53701 
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(the default), you can obtain an ASCII snapshot of 
memory. All the characters in the ASCII code range will 
show up in the video display. Moving the window to the 
BASIC work space allows you to look at your BASIC 
program. [f you do this before doing а CLOAD, you can 
watch memory Filling up with a program. Since you can 
move the screen back and forth, you can think of it as a 
"paging-mode" terminal. With the appropriate software, 
you should also be able to make a sophisticated screen- 
oriented editor. You cannot go above hexadecimal 7FFF, 
or page 64. 

Putting the computer in the 64 by 64 color mode 
(listing 1) lets you use only half the screen. However, 
since you know where the starting pointers to BASIC are, 
you can change them and move the BASIC program 
down in memory to allow you to use more memory for 
the screen. This is accomplished by POKEing the new ad- 
dress into locations 19 through 1A hexadecimal or 25 
through 26 decimal, and then doing a NEW command by 
jumping to location AD19 (or 44313), Now you can use 
VO through V2 to allocate more screen memory. 

You can also go into other modes: POKEing a 240 into 
port 65413 puts you into high-resolution mode, which 
takes 6 K bytes of programmable memory for the screen. 
In this mode, everywhere there is a "1" in memory, a lit 
dot appears on the screen, and everywhere there is a "0" 
in memory, a black (unlit) dot appears on the screen. 


x 
< 


“214 : 
MPUTERWAHE 
PROGRAMMER'S TOOL KIT 


РААРЖР” FRODUCTS FOR THE 
COLOR 

Power Pack: 2K ROM monilar 

and 6K RAM memory 


COMPUTER 

“ SHIP FROM STOCK | FROM STOCK 

Assembler full івашгегі Nate ном stock] 
2-равв with all 6800 


COLOR INVADERS 
mneumonic 5 


Edil ite [ntl & * ior 16K machine 
itor: write fathers 

programs—print with $24.95 
your printer 


5199.95 


~ Versien for 
Poa Pach users S19 95 


FINANCE PROGRAMS #1 
$ loans & investments 521,95 
539.95 - - 
| LO RES GRAPHIC GAMES 
COLOR DATA ORGANIZER 81 Mina War invaders $19.95 


collect organze and print #2 Break out stots 

your iatormation in à Over ihe Hul $17.95 

dala base $24.95 — #3 Keno Bingo 
Calixto tsiang $19.95 


275; 
MEMORY — 164 
Dar Black Sanctum $19.95 
MAGIKUBE $19.95) 
Rubik 5 Cube in Color | BOOKS ACCESSORIES 


Deaier (nqunes Invited 
| WRITE OR CALL FOR COMPLETE INFO PACKAGE 


«СӨЙ COMPUTERWARE" 


Dept. C * Box 668 
6809 Specialists 


Computerware «5 а trademark оі Computerware 


PASCAL 
learn истей (гере алата 
and get greater speed 

е res. Power Pack! 


4 
"ы 


$18.95 


32K MEMORY 
EXPANSION 
ВОАНО 


easy to instal) 


GAMES 
OF 


ADVENTURE 


Encinitas, CA 92024 e (714) 436-3512 


Circle 95 on inguiry card, 


AFTER YOU’VE SEEN 
HOW ALL THE 
OTHER PRINTERS 

STACK UP... 


_ THE ONE ON ТОР 
WILL SURPRISE YOU. 


мә. 
тазы e wem 


кя aw 


The Novell IMAGE 800 dot 
matrix printer is on top because 
it is fe performance printer. 
The printer mechanism has been 
running in the lab continuously 
since January, 1980—24 hours д 
day, 7 days a week—without 
failing—and it's still going. That's 
Novell quality. That's 100% duty 
cycle. 

The Novell IMAGE 800 is 
state-of-the-art: microprocessor 
controlled ... 30 programmable 
functions...compressed or 
expanded print... correspondence 
quality print...11 channel pro- 
grammable VFU. 

If you require 150 CPS print 
speed and 136 column output, 
you can't do berrer anywhere. 
And at $1,395, we're bundreds less 
than comparable units. 


Check these other features: 

e 80 or 132 columns 

e Bi-directional print 

e 9 x 9 dot matrix 

e Dual tractor paper feed 

e RS232C or parallel interface 

e 110-9600 baud 

e 6 or 8 lines per inch vertical 
spacing 

e Tear bar 

e Truc descenders 

e Subscripting & superscripting 

e Vertical tabulation 


Compare. Find out how the 
others stack up. It won't take you 
long to see why Novell is on 
top. A Novell IMAGE 800 dot 
matrix printer can help you stay 
on top, too. Because higher per- 
formance means lower overhead. 
For all the details, call us at 
(801) 226-8202. You'll be profit- 
ablv surprised. 
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VISI-WORD by Lee Anders 

From prepanmg short йене bo ателе a book, word processing becomes easy and ines- 
pense vang VISI-WÜORD, a cassette based word processor VISI-WÜRD is designed to 
interlace wih just about any printer you can attach your Sorcarer Do. VISIWORD can 
accepi control characters, which allows you іс issue special commands to those 
prinkers with graphics contrats, fom control, and the like A special feature of YISI- 
WORD. from which ран ds name, i the "command display off" feature This com 
mand eliminates all specal end of ne markers and other non-printing characters and 
&utnmabcaly periorma right-pustihicalion, centering, and indenting right on the video, 
so that you сап see what your text will look like беке И is printed Other features of 
WIS WORD include four separate buAers (to asss with form letters. boder plating, 
amd мА texi around), autemalic page numbenng and titing partial pint, and 
Кант stings. $53 95 


by Lee Anders 

GES № a general purpose programmang system (hat can be used for many business 
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Inueniory system, an accounts recesvable tile, or a payroll system. Or use st to enter 
orders. Delete, modify OF append records, and then summarize and tabulate the results 


your data GES wall prowsde you with the lund of fast, accurate, Пепе bools you strays 
knew а home computer could provide. Four example apphecation programs аге 
included. Of course, you dent need то use GBS for busaness. You can use 4 for personal 
finance, club or personal record keeping or almost any type of problem that involves 
the management of records, Written in machine language with flexible cassette inter 
facing, this program requires в Sorcerer with at least 32K of memory 193 35 


FORTH for the Sarcarar. Now Sorcerer owners can enjoy Ihe convenience and speed 
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RS-232 driver, and а tape save and load саринму Numerous examples are inctuded 
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ALLEYS, by Vic Тобот. You drive your carina maze of alleys. Your tash i5 to elimmale a 
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the arrows are smart and леу try lo stay out of your sights and will ofen attack Мот the 
sie м from behind. Elummale Ihe arrows and another, faster gang comes atter you, 
Four leis al play Requines 16K or more of RAM $17.95 
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Syscom RISCOS see 


Listing 1: A program for the TRS-80 Color Computer dem- 
onstrates video-mode switching. This program sets the com- 
puter to a 64- by 64-character graphics mode. Each byte maps 
into four consecutive blocks on the screen, with a 2-bit code 
used to Indicate which of the four available colors (in this mode) 
each block will be. In this graphics mode, each horizontal line of 
blocks is 16 characters wide, as opposed to 32 characters {bytes} 
wide in the normal mode of operation. Since this mode requires 
1 К bytes of programmable memory, with 512 bytes allocated 
to the screen, you can only work with the upper half of the 
video display. See the text for further details. 

5 POKE 65495,0:REM SPEED PROCESSOR UP 

10 BA=1300:REM BASE OF THE CHARACTER 

15 PORE 65314, 129:РОКЕ 55473,0:REM SET COLOR 
GRAPHICS MODE C 
FOR [= 1024 TO 1535:РОКЕ LO:NEXT ЕНЕМ PAINT М 
SCREEN GREEN 
FOR İ=1 TO B:REM В LINES PER CHARACTER 
FOR J=1 TO 3:НЕМ З BYTES PER LINE 
READ A:POKE ВА + (I* 16) + А:ВЕМ PUT THE 
CHARACTER DOWN 
NEXT I:NEXT I 
GOTO 70:REM LOOP 50 WE DON'T MESS DISPLAY UP 
DATA 0,255,0,3,255, 192, 15,60,240,15,255,240,15,225,240 
DATA 0,195,0,3,50,192,B, 195,48 
END 


A rather interesting location is 148 {hexadecimal 92), 
This location changes madly when you put video into 
page 0. This is the so-called heartbeat of the system — Һе 
storage location For the color byte that specifies the color 
of the cursor. POKEing a 0 there makes the cursor go 
away. 

The 6809 machine-code interrupt vectors at hexa- 
decimal locations FFFO through FFFF all point to pro- 
grammable memory (except the reset vector). The reset 
vector points to cold-start BASIC. This routine is in 
ROM (read-only memory), and has the responsibility of 
resetting all other vectors and initializing memory. It 
checks if the machine has been on or has just been turned 
on, If it has just been turned on, it initializes most of the 
scratch-pad locations. If you just hit a reset, it leaves cer- 
tain pointers alone, notably the pointers to your BASIC 
program. 


= 


35858385 868 


Conclusion 

There is much more to be learned about the TRS-80 
Color Computer. | hope this article inspires you to go 
digging. I'd like to hear from people who discover other 
interesting facts about it. Hopefully, this information will 
give you a good start toward understanding your new 
computer. № 
[Editor's Note: It's a little-known fact that Radio Shack 
publishes technical service manuals for all its computer 
products. These manuals are available to the general 
public and contain a wealth of "inside" information and 
troubleshooting procedures. The manuals are not stocked 
by Radio Shack dealers. Contact your local Radio Shack 
store for the price and ordering information. Also, see 
"What's Inside Radio Shack's Color Computer?" in the 
March 1981 BYTE, page 90....5М) 


Computerize your 


bookkeeping 


without terrifying your 
bookkeep Ы. 


Introducing The Boss:™ the most advanced, yet most understandable, 
financial accounting system. Designed to automate your 
bookkeeping without confusion or mistakes. 
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Typical screen format - actual photograph. 


[f "fear of the unknown" is standing 
between you and computerization, you 
should find out about The Boss. 

The Boss system is immediately 
comprehensible to bookkeepers 
because it utilizes virtually the same 
format they re used to. 

Бо even someone with no previous 
computer experience can easily learn 
and operate The Boss system. 


Features seldom found in 
packaged software. 

The Boss system is fully interactive, 
fully departmentalized and exceptionally 
fast. It can generate an astounding 
number of complex reports- at the touch 
of a button. 

General Ledger and Accounts 
Receivable and Payable transactions 
сап be entered in any order in a single 
program. 

оошо financial reports can 
be obtained without batch processing 


The Boss system computes financial 
ratio analysis. 

It protects data from unauthorized 
personnel as well as computer 
malfunction. 

And it has the largest programming 
and storage capacity of any micro 
system. 

The Boss runs on most small business 
computers with CP/M® or similar 
operating systems. Its costis only $2,495. 

Get full support from Lifeboat. 

The Boss is brought to you exclusively 
and supported completely by Lifeboat 
Associates, world's largest computer 
software publisher For more informa- 
tion about how you can profit from this 
extraordinary financial accounting 
system, send us the coupon below. 

Or call (212) 860-0300. 

1 For more information on The Boss, 
mail coupon to Lifeboat Associates, 

| 1651 Third Avenue, New York, 

Е NY 10028. 
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Book Reviews 


Four Roads to Understanding 
Radio Shack’s TRS-80 


Yvon Kolya, POB 22, Peterborough NH 03458 


Pathways 
Through 
the ROM 


George Blank, editor 
Softside Publications 

6 South St, Milford 
NH 03055, 1979, 1980 
116 pages, softcover 
$19.95 


Pathways Through the 
ROM is actually a compila- 
tion of several manuals and 
articles already available 


separately, They are: 


e The TRS-80 Disassembled 
Handbook by Robert 
Richardson (the first nine 
chapters) 

eSUPERMAP by Roger 
Fuller (chapter 10) 

е HEX-MEM Monitor, a pro- 
gram by John T Phillipp 
(chapter 11; originally pub- 
lished in the February issue of 
PROG/80) 

«780 Disassembler, a pro- 
gram by George Blank (chap- 
ter 12; originally published in 
the June issue of PROG/80) 
e DOS Map by John Hartford 
(chapter 13) 

e"The WD1771 Controller 
Specification Bulletin" (chap- 
ter 14; available from 
Western Digital Corporation) 


By collecting these works 
in.one volume, Softside Pub- 
lications has simplified the 
programmer's chore of 
gathering information about 
Level 11 DOS routines and 


342 Бабье 1981 © BYTE Publicationa Ine 


The four books reviewed here purport to give assem- 
bly-language programmers a key to the mysteries of 
Radio Shack's TRS-80 Model I Level П ROM (read-only 
memory) and DOS (disk operating system). Because each 
book approaches the subject in a different way, it is diffi- 
cult to compare them all in the framework of a general dis- 
cussion, so I have considered them separately. At the con- 
clusion of each review, I have outlined the book's 


strengths and weaknesses as an aid to the prospective buyer, 


has significantly reduced the 
cost (separately, these six 
items would cost over 534). 

The first nine chapters 
throm The TR5-80 Disassern- 
bled Handbook) cover de- 
coding Level П ROM CALL 
locations; integer-, single-, 
and double-precision arith- 
metic; four short demonstra- 
tion programs; ROM trig, ex- 
ponent, and log routines; 
miscellaneous ROM routines; 
an alphabetical list of ROM 
CALL addresses; two pro- 
grams—one in BASIC, the 
other in assembly code; and a 
short self-test. 

In the introduction to his 
original work, Robert Rich- 
ardson states that the hand- 
book came out of a series of 
lectures he gave. Unfortu- 
nately, the lectures were very 
general; examples are in- 
cluded mainly in the demon- 
stration programs. lt is ob- 
vicus that Richardson feels 
the readers should do their 
own experimentation, using 
his handbook as a beginning. 
He provides very little to 
guide you through the ROM 
beyond pointing out the road 


signs so that you won't get 
hopelessly lost. 

The most valuable portions 
of Richardson's handbook 
are the various tables in- 
cluded. For example, three 
separate figures list the 
BASIC functions with the 
locations of their respective 
ASCII (American Standard 
Code for Information [nter- 
Change) representations іп 
КОМ: the locations of their 
CALL addresses (not the 
same locations as the ASCII 
codes); the addresses them- 
selves in decimal form, in 
hexadecimal form, and in 
POKE form (decimal low- 
order byte followed by high- 
order byte, ie: 174-29 instead 
of 7598 decimal or 1DAE 
hexadecimal). 

Chapter 10 is Roger Fuller's 
SUPERMAP, a listing of 
ROM entry addresses and 
what the code at each address 
does when accessed properly. 
Also provided is information 
on the various cassette-tape 
storage formats used by the 
ROM. All in all, this is an in- 
formative and useful chapter. 

Chapter 11 contains the in- 


structions and listing of a 
simple BASIC monitor. Its 
sole purpose is to provide 
several memory-examining 
capabilities, if you don’t al- 
ready have a monitor. 

Chapter 12 Ба 2.80 object- 
code disassembler. It's handy, 
too, if you don't already have 
one. 

Chapter 13, devoted to 
mapping TRSDOS and 
NEWDOS, is a valuable in- 
clusion. The two overlay 
regions used by the DOSes 
are defined, and the addresses 
and uses of the various DOS 
systems are identified and 
labeled, All of the Radio 
Shack TRS-DOS system files 
(SYSO to 5Ү56) are covered. 
Also given is the command 
structure necessary to call 
any of the DOS commands 
from an assembly-language 
program. This chapter and 
Chapter 10 make Pathways 
Through the ROM well 
worth the money, giving you 
information not available 
anywhere else. 

Chapter 14 is merely the 
Western Digital FD1771-01 
floppy-disk formatter con- 
troller specification sheets (17 
pages). lf you plan to write a 
program to access the disk 
drives directly without using 
any of the DOSes, these spec- 
ification sheets are a must. 
This is definitely not a begin- 
ners project. The specifica- 
tions, written for expert as- 
sembly-language program- 
mers, include command tlow- 
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charts, pin assignments, tim- 
ing specifications, informa- 
tion on formatting tracks, 
disk read and write opera- 
tions, and other technical in- 
formation. 

The last section, the appen- 
dix, is very confusing. The 
table of contents calls it a 
“Reference Table of Memory 
Contents.” What it actually is 
I don't know. It contains the 
Following: 

#a decimal column going 
from 0 to 255 

ea hexadecimal column 
counting from 0 to FF, 
matched to the decimal column 
за column labeled EXT, 
which makes sense only if it is 
related to the Z80 assembly- 
code mnemonics 

a column of the corre- 
sponding 280 op codes, 
matched to the hexadecimal 
column (which seems to sup- 
port the assumption about 
the EXT column) 

ea column labeled ASCII for 
the numbers 0 through 127, 
which changes to GRAPHIC 
for the numbers 128 through 
191, and changes a last time 
to TAB for the numbers 192 
through 255 

ea column labeled TRS-80 
Controls for the numbers 0 
through 63, changing to 
TRS-80 BASIC for the num- 
bers 54 through 255. 


None of these has anything to 
do with a table of memory 
contents. 


Conclusions 

e Unfortunately, Pathways 
Through the ROM is only a 
compilation of the separate 
works just discussed. No at- 
tempt has been made by the 
editor to tie these different 
items together inte a cohesive 
whole, Each work uses a dif- 
ferent approach and different 
writing style. This makes the 
manual difficult to read and 
at times a frustrating ex- 
perience. It alsa means that 
some of the information is 


repeated needlessly. 


è As if this didn't make it dif- 
ficult enough, the manual it- 
self is poorly put together 
(and I don't mean physical- 
ly). There are numerous 
typographical errors and 
many outright editorial mis- 
takes, including figures with 
incorrect or no labels, and 
references to figures which 
are not in the book, This is 
possibly the result of its being 
a hasty compilation of 
several different works. 
®Pathways Through the 
ROM contains information 
on the floppy-disk controller 
and the DOS commands not 
present in the other ROM 
manuals 1 have seen. Because 
of this, it might be of use to 
the serious assembly-lan- 
guage programmer who has а 
disk system. 


Inside Level ii: 
A Programmer's 
Guide to the 
TRS-BO ROM 


John Blattner and 
Bryan Mumford 
Mumford Micro 
Systems, POB 435, 
Summerland СА 93067, 
1980, 65 pages, 
softcover, $19,95 


In their preface, the au- 
thors say the main objertive 
of Inside Level JI is "to pro- 
vide the information neces- 
sary for utilizing these rou- 
tines [stored in the ROM] in 
your own assembly-language 
programs," This is quite ac- 
curately accomplished. The 
second objective, which the 
book doesn’t achieve, is “to 
detail an efficient scheme for 
linking assembly-language 
and BASIC programs.” 

To realize the first objec- 
tive, the authors have se- 
lected the routines they 
believe will be of interest to 
assembly-language program- 
mers, and have carefully out- 
lined each step involved in 
their use, Thus, not all the 
routines in the ROM are ac- 
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tually dealt with, For exam- 
ple, the AUTO, CLEAR, and 
EDIT commands are not even 
mentioned. 

For each routine, you are 
told exactly what is being 
done, followed by the precise 
procedure in BASIC to get 
the desired result. You are 
also given warnings about 
what types of errors to ex- 
pect, both in Level II and disk 
BASIC, and what you can do 
to prevent them. 


The book's introduction is 
short (only three pages) and 
covers how the T R5-80 repre- 
sents numbers, uses the regis- 
ters, and links to disk BASIC. 

The rest of the book is 
divided into three parts: 


*the Level II ROM and re- 
served programmable mem- 
ory 

elinking assembly-language 
and BASIC programs 
together 

e appendices 


Part ] (chapters 1 through 
10) starts off by explaining 
exactly what each byte in re- 
served memory contains. For 
example, the bytes at hexa- 
decimal addresses 40АА to 
40AC hold the seed used by 
the TKS-80 random-number 
generator. This information 
is followed by the entry 
points to Level II commands 
and functions and the trans- 
fer points for disk BASIC 
commands. All this is in 
Chapter 1. 

Chapter 2 tackles registers, 
buffers, and the passing of 
variables from storage to buf- 
fers and back. 

Chapter 3 concerns the 
conversion routines for 
changing a numeric variable 
from one precision to 
another, such as converting a 
single-precision number to 
double precision or to an in- 
teger, ог a numeric string to 
binary or vice versa. Ex- 
amples are given of short rou- 
tines that can be used to ac- 
cess the ROM properly from 
your own program. 


Chapters 4 and 5 handle 
the arithmetic operations and 
the higher math functions 
{and even give the amount of 
time required by the routines 
to execute), while Chapter 6 
explains the keyboard input, 
from single-character to nu- 
meric to string input. 

Chapters 7 through 10 dis- 
cuss the rest of the instruc- 
tions, cassette ІЛ? {in- 
put/output), video display, 
VARPTR (which returns the 
address of a variable}, and 
the stack pointer, 

Part Il begins with Chapter 
li, which, according to its 
title, is about assemblers and 
monitors. Actually, it merely 
suggests you use an assembler 
similar to Radio Shack's ED- 
T ASM and a monitor, prefer- 
ably the one sold by Mum- 
ford Micro Systems {publish- 
er of Inside Level IT). Fortu- 
nately, this chapter is only 
one page long. 

Chapter 12 gets down to 
the technique of mixing 
BASIC and machine-lan- 
guage programs. Unfortu- 
nately, the methods discussed 
are somewhat awkward, The 
authors believe that machine- 
language routines of a mixed 
program should reside in low 
memory, and they go to a 
great deal of trouble outlining 
how this can be done, cover- 
ing CLOADing and CSAVE- 
ing techniques. Some of the 
advice is common sense (i,e., 
debug the machine-language 
routine before you combine it 
with the BASIC program and 
vice versa). Because of the 
difficulty of combining pro- 
grams in this style, I think the 
authors have failed in their 
avowed purpose. They did 
not even consider the pros- 
pect of embedding the ma- 
chine-language routines in 
BASIC REM {remark} state- 
ments, This is easily done by 
loading your monitor above 
the BASIC program and 
replacing the body of the 
REM statement with your 
machine-language routine. 
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Another important omis- 
sion was an explanation of 
how to make your program a 
"load-and-go" type, eliminat- 
ing the need to return to 
either the system level or the 
BASIC level after your pro- 
gram loads. 

The three appendices are 
only two pages each. The 
first is a simple hexadecimal- 
to-decimal conversion chart, 
while the second is а ma- 


chine-anguage program for 
recording a composite BASIC 
and machine-anguage pro- 
gram on tape (but the com- 
posite program must be in the 
format preferred by the 
authors, with the machine- 
language routines "below" 
the BASIC program), The 
last appendix is the most 
valuable, giving a machine- 
language program that allows 
faster recording of DATA 


DS120 Terminal Controller makes your LA36 


perform like a DECwriter® III. 


The Datasouth 05120 gives your DECwriter* II the hip 
ormance features of the DECwriter* 


and versatile 


tapes by shortening the 
length of the leader and the 
sync byte. 

Like the other books re- 
viewed here, it has no in- 
dex; however, the table of 
contents is detailed and 
makes up for the lack of an 
index. 


Conclusions 
+ All of the steps required by 
BASIC when accessing the 
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include: 


* 165 cps bidirectional printing 


е Н5232 interface 


« Horizontal & Vertical Tabs • 20 mA Current Loop interface 
е Page Length Selection a Top of Form 
“11 baud operation * Adjustable Margins 


• 1000 character print buffer 
* X-on, X-off protocol 


* Self Test 


tage of today's higher speed data 
communications services. LSI 
microprocessor electronics 
and strict quality control en- 
sure dependable performance 
for years to come. When ser- 
vice is required, we will 
respond promptly and effec- 
tively. Best of all, we can de- 
liver immediately through 
our nationwide network of 
distributors. Just give us a 


call for all the details. 


* Parity selection 


e Double wide characters 


* Optional APL character set 

Over 5,000 DS120 units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal- 
lations, entire networks of terminals have been upgraded to take advan- 


datasowt:; computer 


4740 Dwight Evans Road + Chariotin, North Carelina 28210 + 104/523-5500 
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Circle 113 on inquiry card. 


ROM from your own pro- 
gram are carefully outlined: 
what to do, when to do it, 
and where to do it. 

æ Part lI is of use only to pro- 
grammers who do not write 
programs in pure machine 
language and must use hybrid 
programs instead. 

еМу only complaint might 
be that the book is tco con- 
cise, with explanations a little 
too short for the beginner. 
el recommend this book to 
serious machine-language 
programmers. 


The BOOK: 
Accessing the 
TRS-80 ROM 


Raymond E Daly IV, 
Stephen C НИ, Roy 
Soltoff, Thomas B 
Stibolt Jr, and Richard 
P Wilkes 

Insiders Software 
Consultants, РОВ 2441, 
Springfleld VA 22152, 
1980, 123 pages, 
softcover, $14.95 


According to the introduc- 
tion, The BOOK (volume [ of 
a three-volume set) is de- 
dicated to the math routines 
of Level II BASIC. [t claims 
to be written for the novice to 
machine-language program- 
ming, while not “talking 
down" to the expert. I must 
say that the authors certainly 
have achieved their objec- 
tives, 

The first three chapters (32 
pages) deal with the formats, 
accumulators, and data man- 
ipulations for using the ROM 
math routines, as well as the 
actual functions. In the first 
chapter, you are given a lei- 
surely and thorough explana- 
tion of how the TRS-80 Level 
I] ROMs store and use mem- 
ory addresses, binary num- 
bers, and the memory accum- 
ulators, Numerous examples 
are used to make these tech- 
niques as clear as possible, 

The second chapter details 
the ROM data-manipulation 


* 8 Mhz. 8086 CPU Set 

е 128K Static RAM with 100 nsec. Chips 

* Double-density Floppy Disk Controller 

e 22-Slot Constant Voltage Powered Mainframe 

е High-Performance 86-DOS Disk Operating System 


Fully Assembled, tested, ready to 
$4, 785 ‚20 nun. (Requires terminal and disk drives) 


TO ORDER: 

May be ordered through your local computer store or factory di- 
rect. Shipping paid by Seattle Computer on prepaid USA and 
Canadian orders. All boards fully assembled, tested, guaranteed 
one year. Mainframe guaranteed 90-days. 


Software 
We have the following Microsoft high-level 
86-DOS. 


languages running under 
* BASIC-86 Interpreter 

* BASIC-86 Compiler 

е Pascal-86 Circle 331 on inquiry card. 


Mp реу Information Hotline 
Check for new additions 206/575-1830 


Book Review 


techniques and routines, with 
examples of how to move 
data from the ROM work 
area to your program 5 mem- 
ory area and how to use the 
data-conversion routines 
(such as the ASCII string-to- 
binary number-conversion 
routine). 

Chapter 3 gives accurate 
and complete instructions on 
interfacing the actual math 
routines to your own pro- 
gram. The authors have in- 
cluded a good deal of "extra" 
code in setting up their ex- 
amples, This approach is par- 
ticularly useful in illustrating 


good programming tech- 
niques and makes it much 
easier for the novice to use 
the routines immediately, but 
it makes it much harder to 
find out what the bare re- 
quirements are to use a ROM 
routine and to adapt the rou- 
tines more precisely to your 
needs, 

Chapter 4 is not simply a 
disassembly of the math rou- 
tines of the ROM, but a com- 
pletely commented source- 
code listing with established 
labels. This was probably 
dene by disassembling the 
ROM and assigning labels 


Label Description 


INTSNG Take integer of Single 
INTDOBL Take Integer of Double 


Table 1 


Dual 8” qr 


once. 
м met > 


ЖШ 


nal uera angu Pho. fae ruse 
и 
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BIG 5 


INTERACTIVE General Ledger, Accounts 
Receivable and Payable with Order En- 
try, Payroll, Inventory and Fixed Assets 


Take the complete system Including 555 


Requirements CBAS? CP/M Бұ Окига! Research, АВК RAM. ues 
1v es 


Call Today 408/429-8544 


Big End User discounts on many other Ж 
business applications software 


End User Software Ș 


source code, documentation and initiali- S 
zation disk for only $675.00 25 


150 Felker Street m 

m Santa Cruz, California 95060 S 
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and comments. This method 
gives the byte number, a label 
name (where applicable}, the 
Z80 mnemonic (but not the 
extended mnemonics}, and a 
comment field. it does not 
give the actual op codes 
stored at those bytes. This 
was probably an attempt to 
avoid infringement cf Tandy 
(Radio Shack) and Microsoft 
copyrights, (Because this 
volume is devoted to the 
math routines, only that por- 
tion of the disassembly deal- 
ing with those routines has 
been reproduced in The 
BOOK.) 

This disassembly is fol- 
lowed by Appendix А con- 
taining the whole label table 
for the entire Level П ROM, 
not just those labels dealing 
with the math routines, The 
authors say they did this to 
assist curious programmers in 
finding their way through the 
ROM. Each label's start and, 
where applicable, end ad- 
dress are printed as shown in 
table 1. 

Appendix B contains three 
lengthy examples of how to 
use the routines in actual pro- 
grams. Appendix С is a pro- 
gram listing of a disassembler 
in BASIC. 


Conclusions 

eThe BOOK, like Inside 
Level 11, is very thorough іп 
its treatment of the math rou- 
tines, but unlike Inside Level 
ff, it gives numerous ex- 
amples and copious explana- 
tions, This is a real help for 
the novice, and it also tends 
to prevent the expert from 
jumping to erronecus conclu- 
sions. 

ә Because of the use of labels 
in the disassembly, it is very 
easy to see and understand 
how the Level Il ROMs. ac- 
tually operate. 

eThe BOOK does not give 
you the locations and proce- 
dures needed by the ROM; 
rather, it provides short, sim- 
ph programs that use the 
ROM routines. For the nov- 


ice, this could be a handicap 
in learning how to use the 
routines efficiently. 


Microsoft BASIC 
Decoded & Other 
Mysterles 

for the TRS-80 


James Farvour 

[JO Computer Services 
1 260 W Foothill Blvd, 
Upland CA 91786, 
1981, 310 pages, 
softcover, $29.95 


Microsoft BASIC De- 
coded, the latest “KOM 
book” on the market, is by 
far the thickest and most 
complete to date. It is the sec- 
ond volume on the TRS-80 
published by НЕ Computer 
Services, the first being 
ТЕ5-80 Disk & Other 
Mysteries, 

Microsoft BASIC Decoded 
lakes a completely different 
tack from the other books 
discussed here: it attempts to 
give a total overview of the 
Level П ROM operating sys- 
tem and Microsoft BASIC. It 
starts by explaining what is 
meant by an operating 
system, and what the TRS-80 
has by comparison with this 
general idea. 

Next, the book takes you 
through the process of turn- 
ing on the TRS-8 computer, 
both with and without disk 
drives attached, It also tells 
you how the BASIC inter- 
preter operates. Other 
chapters explain the ROM 
subroutines, cassette and disk 
lO, addresses and tables 
used, and disk BASIC mem- 
ory overlays. 

Its best selling point, how- 
ever, is the inclusion of a dis- 
assembly of the entire TRS-80 
Model I Level ЇЇ ROM set, 
both the old and the new 
ones, fram hexadecimal 0000 
all the way to hexadecimal 
302A, with almost every line 
commented in plain English 
as to its purpose. The format 


IS-100-8 


INCLUDING CP/M2.2* 


FEATURES! 
TERMINAL 


ә Feather Touch Capacitance Keyboard 


11 EDISON DRIVE ж NEW LENOX ж ILLINOIS 60451 
CALL TOLL FREE: 1-800-435-9357 * MONDAY thru SATURDAY 
(ILLINOIS RESIDENTS CALL: 815-485-4002] * 8:00 a.m. to 6:30 p.m. 
TERMS: Prepayment — C.O.D. upto $100.00 — M/C Visa 
$5.00 Processing and Handling added to each order PLUS 
Shipping Charges. 

Please allow personal check to clear before shipment. 


» 60 Key Standard ASCII 
PLUS + Hex Keypad 


PLUS + 8 Special Function Keys WITH: 8" SS/DD Drives Only $2850.00 
PLUS + 20 Screen Editing Keys 5%" SS/DD Drives Only $2700.00 


+ SOROC Type Screen Attribute Set 


e Half Intensity 


CALL FOR 
COMPUTER QUOTE ON 
DIFFERENT DRIVE 
е В Slot 5-100 OPTIONS 
- 64K Dynamic Ham 
а 4MHZ 2-80 
* Serial Printer Port (150-19.2K) 


е Double Density Disk 
Controlier 

* Programmable Baud Rate 

* Programmable Keyboard Set 


TERMINALS PRINTERS FLOPPY DISK DRIVES 


DUAL DRIVE SUBSYSTEM 
$995.00 


$195.00 w/no Drives ; 
H this looks like a Lobo ж. 

Drive System, don't be ~ 
fooled. Just because it 2 SHUGART 801R 
looks like опе, works like POWER SUPPLY 
one, smells ike one, and tastes like one (7) 
doesn't mean И has to cos! like one! 


ә Televideo 950 — $950.00 


nd 


е EPSON MX 80 


В | — $740.0 
Televideo 920С — $740.00 Only $470.00 


Televideo 912C — $665.00 
le Televideo 910 — $575.00] 


TWIN VERTICAL DRIVE$ 
5" $550.00 — 6" $980.00 


Allractiva, convenient end 
compact Two Orive Mass 


Storage Includes Power ‚ 
| Supply, Drives, Cabinets, ani Шу; 
Cables. Double Sided, 

| Double Track available too! 
Shugart 801's $395.00 
Shugart 851's $585.00 
Qume DT-8's $575.00 


е C-ITOH Comet | 
Only $499.00 


Ampex Dialog 80 
w/ Detachable Keyboard 
$950.00 


° Anadex 9501 
Graphic Printer 
Only $1275.00 


Call For Paca & Availability On Other Printers. 


Сан For Prica À Availability On Other Terminals, 


CP/M2 2 i3 a TM of Digital Research Inc. 


Circle 374 on inquiry card. 


Book Review 
is very straightforward: 


byte number — 780 op code 
— mnemonic — comment 


The mnemonics are restricted 
solely to the primary com- 
mands because the printing of 
the extended mnemonics 
would probably be a viola- 
tíon of the copyright laws. 

In an effort to make it 
simpler for you to use this 
disassembly, the book pages 
have been predrilled to fit a 
three-ring binder and the 
binding has been prepared for 
easy removal of this section. 
This is a brilliant idea, and I 
wonder why more publishers 
don't do this; there are many 
books that I wish had been 
made in this way. 

Net only does the loose- 
leat binder make it easier to 
work with the pages, but it 
also makes it possible for you 
to insert your own pages of 
comments wherever you 
want to. And that's not all: 
because most programmers 
will want to include the ex- 
tended mnemonics in their 
binders, a simple scheme has 
been devised to accommo- 
date this desire. Each page of 
the disassembly is a standard 
Bia- by 11-inch sheet of 66 
lines (four of the lines are 
blank, to provide spacing at 
the top and the bottom). This 
means that any printer cap- 
able of printing 66 lines per 
11-іпсһ page will be able to 
produce a disassembly to 
match the book pages per- 
fectly. The only qualification 
is that you have to use a dis- 
assembler that automatically 
paginates after printing 62 
lines. 

If you use the Apparat Dis- 
assembler, which is what the 
author used, you should have 
a perfect match to the book. 
This scheme is very well 
thought out. The book's dis- 
assembly even goes so far as 
to note the errors of disas- 
sembly that most disassern- 
blers will make (i.e., the dis- 
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assembler doesn't know 
when it is mistakenly decod- 
ing a table of addresses or 
ASCII messages to the opera- 
tor). 

Allin all, the publisher and 
author have done a remark- 
ably efficient job of making it 
as easy as possible for you to 
have a correct and complete 
disassembly of the TRS-80 
Model I Level П ROMs. This 
disassembly is Chapter 8 of 
the book and occuples 246 
pages. It covers the entire old 
ROM set that Radio Shack 
originally sold tit displayed 
RADIO SHACK LEVEL II 
BASIC when the machine 
was turned on). Chapter 7 
(only three pages long) points 
out the few differences be- 
tween the old ROM set and 
the new ROM set (which 
displays R/S Ш BASIC). 
Without a doubt, these two 
chapters alone would have 
made a “best seller” in the 
personal-computer field. 

As | mentioned before, the 
first six chapters are devoted 
to the gargantuan task of try- 
ing to tell you precisely how 
the Level 11 ROMs work, and 
they simply do not live up to 
the standard set in the last 
two chapters. 

Chapter 1 contains the ex- 
planations of memory use, 
Level II operation, interpreta- 
tion, and execution; and, in 
general, it provides a simple 
overview of just what it is 
that the Level II ROMs do to 
control the TRS-80 system. 

Ihe second chapter is a 
tremendous letdown. It is 
supposed to be a guide ta ac- 
cessing the different ROM 
subroutines, but it is poorly 
written and incomplete, The 
explanations are not simple, 
and the format used is nat ex- 
plained. There are no warn- 
ings as to possible problems 
arising from the use of rou- 
tines; and the sample pro- 
grams don't tell you what 
you need to know to use the 
routines, 

Neither this chapter nor 


any of the others explains the 
method used by the ROMs to 
store numbers, except to note 
that integer numbers require 
2 bytes of memory, single- 
precision numbers need 4 
bytes, and double-precision 
numbers need 8 bytes. To 
balance this omission, the 
author has included a precise 
mathematical explanation of 
the formulas used by the 
ROM to compute the func- 
tions of sine, cosine, tangent, 
arctangent, exponentiation, 
natural logarithm, and 
square root. This information 
is not duplicated in any of the 
other books about the ROM, 

Finally, not all af the sub- 
routines that should have 
been included have been in- 
cluded. For example, Chapter 
2 gives the routines used to 
turn on the cassette-drive 
motor, haw to read and write 
the leader bytes, and how to 
read and write data. It does 
not tell you how to turn off 
the cassette motor, although 
you can find this information 
in the disassembly of Chapter 
B if you are patient, 

Chapter 3, a considerable 
improvement over Chapter 2, 
concerns cassette and disk 
I/O formats and timing and 
includes timing diagrams for 
the cassette data. Ihe disk 
section gives the controller 
commands—head seek, step, 
restore, etc. И goes into detail 
on the data formats on the 
disk, covering the GAT 
{granule allocation table), the 
HIT (hash index table), the 
disk DCBs (device-control 
blocks}, and the directory 
sectors, In fact, the only 
other book that goes into 
more detail on the disk-data 
formats is TR5-80 Disk & 
Other Mysteries, 

Chapter 4 is devoted to all 
of the tables used by the 
Level П ROMs and to lists of 
addresses of important rou- 
tines. In addition to the table 
of Level I] reserved words 
and their respective ROM ad- 
dresses, there are tables of the 


hierarchy of arithmetic oper- 
ations, data-conversion rou- 
tines, and error codes. Other 
tables, which are built in 
memory by BASIC for pre- 
gram execution, include the 
Mode Table, the Program 
Statement Table, and the 
Literal-String Pool (where the 
garbage collection routine 
spends all of its time). This 
chapter is crammed with in- 
formation, but it is written 
more for the expert program- 
mer than for the novice, 

Chapters 5 and 6 are exam- 
ple programs illustrating 
methods of using the ROM 
routines in your own pro- 
grams to do such things as in- 
itiate your own new BASIC 
commands and using the 
DOS overlay concept in a 
BASIC program to execute a 
program longer than the 
available memory [i.e., run a 
64 K-byte program in a ma- 
chine with only 32 K bytes of 
memory). 


Conclusions 

eThis book is physically 
very well designed for max- 
imum use by programmers 
who want to understand the 
Level II ROM and add to the 
information provided in the 
book. 

#The writing is uneven, 
sometimes clear enough for 
the novice, sometimes not, 

* Despite its flaws of omis- 
sion and the unevenness in 
the first chapters, the disas- 
sembly and its design make 
this one ROM beck that 
everyone should buy. m 


.. leachyour . 
little Apple to talk 
toWestern Union, 
‘Telex and I WX. 
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Micro-Tel "lets your Apple II" computer access Western Union" services, 
worldwide. You can send Mailgrams. Send and receive TWX?’ Telex, and international 
cables. Receive Infomaster" up-to-the-minute news, stock, foreign ex ‚ gold, 
futures, sports, and ski reports. Use your Apple" to wire money. To send flowers. То 
check the snow at Sun Valley. To see what the Yen is selling for. To contact over 900,000 
TWX and Telex subscribers around the world. 

And because it's more intelligent than a mechanical Teletype" machine, Micro- 
Telegram lets you edit messages right on the sereen, sends them automatically without 
you in attendance, keeps subscriber directories r777777-7-- «= = = єз иш ———————À 


and distribution lists, prints when you want it MICROCOM 


7 
to, and asks you in plain English for your i 
commands. Besides, it doesn't clatter and We make little computers talk big. | 
eT eet aes a today. And Call 800-547-5995, ext. 188, toll-free, a 
make your little Apple heard ’round the world. # for the Micro-Telegram-Apple dealer j 
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System Notes 


Two Short Graphics Programs 
for the OSI C-1P 


John F Leahy 
30345 Chualar Canyon Rd 
Chualar CA 93925 


Here are two pattern-producing Listing 1: This OS! BASIC program Listing 2: A variation of the display pro- 
video graphics programs for the Ohio displays fascinating random graphics — gram in listing 1. 
Scientific Challenger 1P microcom- patterns on your video display. 
puter. With one of these running in 
some conspicuous spot at your next 


: 10 FOR X = | TO 30: ? : NEXT 10 FOR X = I TO 30: ? : NEXT 

party, you'll be amazed at the atten- ^^ INPUT"RISE TIME (1000). E 20 INPUT"DECAY TIME (16007); M 
tion it attracts, 30 INPUT"DECAY TIME (15007); Р 30 FOR X = | TO 30: ? : NEXT 

Be careful, though. You or your 40 FORX = 1 TO 3: ? : NEXT 40 1 = INT (RND(1)*M) 
guests may go crazy trying to Figure 50 С = INT (RND(1)*255) 50 С = INT (RND(Y 255) 
out the pattern, because the pseudo- = *^ m T = : T ia 320) 
iic = generator is used for n lw ел 80 POKE L.C 

а | 90 POKE L,C 90 FORT = 1 TO I: NEXT 

You choose your own rise and de- joo D= D+) 100 POKE L,32 
cay times for the display elements. 0 IF D > ETHENC = 32 LIQ GOTO 40 


| 
11 
The parameters 1000 and 1500 are !20 IF D = F GOTO 50 
н 1 
suggested for starters. There'll be по 
decay, however, if the decay time is 
set at less than the rise time. 
To speed up the action, use a delay 
limit of 500 or less. To slow it down, 
try 3000 or higher. 


Happy viewing! m 


LOW PRICES 


Circle 81 on Inquiry card. DISK DRIVES 


AMS 10 MB 5'4 
TERMINALS AC with XCOMP Controller $ 3895. 
ADDS Ragent25 $ 815. Gos AMPEX 
Videpoint 625. Moses The Capricorn 160 MB 8990. 
K YxüOuR 
AMPEX DialogueBÜ 965. COMPUTERS CONTROL DATA 
Dialogue 30 BBS, 52: also available. 
TELEVIDEO Tvi950 950. Cash with MEMORIES 
order 5% off. MICRODATA, DEC 
PRINT ————— Е : 
SPS Computer Designs and Services DATA GENERAL... 
PRINTRONIX I cess 5575 Magnatron Bivd., Ste. О COMPUTER SYSTEMS 
: ' San Diego, СА 92111 
wiTractor THX 910-335-1620 Control Dala — all models. 
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Rxtwizard' transforms Atari into а 
powerfully serious word processor. 


Textwizard™ is no kids game. It's a sophisticated Textwizard™ will print out as many original 
and complete word processing program for the “copies” as you need. In boldface, elongated or con- 
**Atari 800 computer. densed lettering, upper or lowercase, with propor- 
Here is instant control over the creation, editing tional spacing. And you can store your work on a 
and formating of any writing. Insert words. Replace diskette. 
phrases. Delete sentences. Move paragraphs. Auto- So, whether you write legal briefs, computer 
matically repositions surrounding text. “Textwizard™ | programs, or The Great American novel, Textwizard™ 
does it all with over 50 simple commands. can make your work easier. And though it's no toy, 
On your command, Textwizard™ will search out it's fun to use. 
and correct mistakes throughout your document. At $99.95, you don't have to write a best-seller 
And it protects you from common operating errors to afford Textwizard™ Textwizard™ is another of the 
by warning you before you make them. many creative products from Datasoft. 


Datàaco:: e: 
COMPUTER SOFTWARE 


Software for people who aren't easy to please. 
19519 Business Center Drive} Northridge, California 91324 | (213) 701-5161 


Check your local software dealer or 
Send check or money order with $2.00 postage/handling. California residents, add 6% sales tax. 
"Textwizard will perform on a 32K system with one or more disc drives. It is compatible with the Atari* 825, Centronics* 737 and Epson" MX-80 printers. 
Сіксіз 414 on inquiry card. ** Atari is а registered trademark af Alari Computers Inc. 


Programming Quickies 


Memory Manipulator 


Eliminate Hex-a-phobia 


Louis P Witt Jr, 1302 41st St, Orlando FL 32805 


Under Radio Shack Level Il BASIC, you can store 
short machine-code subroutines in string variables. The 
strings cannot be loaded via cassette, however, because 
several ASCII (American Standard Code for [nformation 
Interchange) codes will be interpreted as end characters 
and cause a loss of data. Therefore, the only way to use 
the strings as storage is to either POKE the code into 
memory or list it in the program as DATA elements, beth 
of which require converting the data to decimal first. 

Memory Manipulator is an attempt to solve that prob- 
lem and the hassles of translating characters to ASCII] 
codes, or any combination of hexadecimal, ASCII, or 
decimal conversion. It is an outgrowth of my intense dis- 
like for errors that are due to base conversions creeping in 
and destroying what could have been a good program. 


Program Operation 

Memory Manipulator (see listing 1) allows you to in- 
put data in either hexadecimal, ASCII, or decimal, store 
the data at any location in programmable memory, and 
list it in any of the three forms on a video display or a line 
printer. Each function of the program is essentially inde- 
pendent of the other; the only routines shared are the 
hexadecimal-to-decimal conversion section at line 5000 
and its reciprocal function at 6000. The remainder of the 
functions can be inserted or omitted as you see fit, The 
program uses about 3600 bytes of memory; however, this 
can be greatly reduced by deleting remarks and using 
multiple-statement program lines, There are not too 
many remarks, because the program is essentially self- 
explanatory. Text continued on page 362 
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listing 1: Memory Manipulator program, written т Кайо 
Shack Level П BASIC. This program takes data input as ASCH 
characters, decimal numbers, or hexadecimal numbers and 
places the hexadecimal equivalents into a specified area of 
memory. Н also can read hexadecimal data from memory and 
display it in any of the above forms. 


10 "MEH HANIPULATOR 

20 "БҮ LOUIS Р, WITT ЈК. 
30 ' 

40 ‘THIS ROUTINE- 


әй ' FOKES & PEEKS IN 

40 ' HEX 

70‘ DECIMAL 

B0 ' ASCII 

9n ' ALLOWS ALL ADDRESSES INPUT AS НЕХ 


?4 CLEAR 500 

720 DEFSTR A-C 

100 ' 

110 'МЕМЫ 

120 CLS iPRINT СНК%(23) 

125 РКІМТ:ІРКІМТ" 

MEMDRY MANIPULATOR 

130 PRINT"! HEX POKE 

140 РКІМТ "2 HEX PEEK 

150 PRINT'3 DEC FOKE 

1508 PRINT'4 DEC PEEK 

142 PRINT'S ASC FOKE 

155 PRINT'Ó ASC PEEK 

170 РКІМТІРКІМТ 

i80 INPUT"SELECTION';N 

190 GN М GOTO 1000,2060,3000,4000,7000,2000 
200 СОТО 120 

1000 РКІМТ"РОКЕ MEMORY 

1010 ІМРИТ"5ТАКТ HITH*':X$ 
1020 GOSUB 5000 'CURT TO DEC 


Listing J continued on page 358 


Computer Systems for R & D 


Data Acquisition & Control Systems 
16 to 256 ch.; Programmable gain; Voltage or current output; 
12, 14, or 16 bit; 30 to 125 KHz; Stepping motor control 


8086 16 Bit Micro Systems 
31 MByte Winchester Drives 
256 KByte Memory Boards 
8086 Software 


- Real Time Video Digitization Systems 


i 


\ Jum 
X 
i 


Compatible with MP/M9 and MP/M-85* 
— for 8 bit systems one 255K board will support up to 7 users. 


8/16 bit transfer i "5 ! 256 switch selectable МО ports for memory bank addressing 
for 8 & 16 bit systems ON ` Hardware and software bank select in 8K/ 32K ара 


64K / 256K 
S-100 RAM 
64K Boards 43225 


My each $2495 f | 
Full ОМА capability уу, 256K Boards 5 $3495 / 


24/20/16 hit address decoding | Uf / 
Address selection on апу 8K/32K boundary “Wy " 
Disoble 8K/ 32K segments in hardware or software | 


Special circuitry allows error-free operation in even the noisiest 5.100 systems 


Industrial Quality 


борона, 


оффе оон ные 


2 
" 
gi 
x 
m g 
S 
2 


See our catalog for many other fine 5-100 and Apple Boards including: -- Analog to Digital 
Converters (16 - 256 channels; 12, 14, or 16 bit accuracy; 30, 40, 100, or 125 KHz; 
programmable gain; timer/counters) — Digital to Analog Converters ( 12 bit accuracy, 
3 microsecond conversion) — 8086 CPU Board — I/O Boards — 16K Static RAM — Real-time 
Video Digitizer and Display. 


^ nf М and ИРГ тте registered tredemerks pf Digital бачой, ік. 


| |Ec| Bm TECMAR, INC. 


IMP. ^' 23600 Mercantile Rd. е Cleveland, OH 44122 (216) 464-7410 
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BEFFEE SEFVIEES 
EFFRE SEFVIEES 
FEFE SEFVIEES 
FFE SEFVIEES 
FE SEFVIEES 
E SEFVIEES 
SEFVIEES 


L2D 2.0 
2D GRAPHICS 


Subroutine Package 
WRITE for DETAILS 


CALL or 


LEAPAC SERVICES (916) 381-1717 
0245 Mediterranean Way 
Sacramento, California 95926 


SOFTWARE PRODUCTS 


THE ART OF ELECTRONICS 
Paul Horowitz & Winfield Hill 


Bypass Capacitor - Lead inductance - Impedance - Ор-Атр - Motset Switch 
3-Tarminal! Regulator + Emitter Follower Current Sewree > Precision А0 
Cantused by the other half of electronics? The Art of Electron- 
ics combines a comprehensive stand-alone treatment of both 
analog and digital electronic design, boot-strapping the reader 
through to an advanced level of design proficiency. This fresh 


non-mathematical view of electronics emphasizes circuit design 


and implementation, illustrated with hundreds of examples 

stressing the tradeoffs involved in the choice of circuit configu- 

rations, device types, and component values. It provides ап 

easy entry into electronics for the inexperienced, yet its wealth 

Of valuable insights and techniques makes it an ideal reference 

for the computer hobbyist, specialist, or electronic engineer. 
$ 


24.95 
CONTENTS YES! Please sand me Tha Art of Efectromcs 
‚ Foundations 


CAMBRIDGE UNIVERSITY PRESS 
‚ Transistors E 


- peat А 5 Operational peet k 57th St. 
| 
: Active Fil Filters & Oscillators Now York, NY 10022 
| e мі ators & Мате 
ower Circuits 
, Fiald-Elfect Transistors | Address 
‚ Precision Circuits & Low- City 


Noise Techniques бк SEEMS С 
ав — 2 


à ea Electronics 
C1 Payment enclosed 


Dip Tal Meets Analog 
Mincomputers 

O Master Change Interbank # 
C) VISA 


Microprocessors 
Card # 


doi чие QR LIN 


ший жай "ай 


. Electronic Construction 
Techniques 
High “Frequency & High- 
Speed Techniques 
e Cura & Signal 
Processing 


= 
Cat 


| — 


— 
ae 


SAM NE 
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Programming Quickies 


Listing 1 continued: 


10:0 
1040 
i050 
1050 
2070 
1080 
1085 


1090 
1095 


1100 
1110 
1111 
1112 
1113 
1114 
2000 
2016 


2020 
2030 
2040 
2050 
2060 
2043 
2070 
2080 
2090 
2180 
2110 
2115 
2120 
2125 


2130 
2110 
2150 
2160 
2170 
2180 
2185 
2187 
2190 
2200 
2210 
2211 
2212 
2213 
2214 
3000 
3010 
3020 
3030 
3040 
3050 
3040 
3045 
3070 


3080 
3070 
3091 
3092 
3093 
3094 
3100 
4000 


Н=х "START WITH N 

X-N 

GOSUB 8000" CURT TO HEX 

PRINT "MEM=> "XS; 

INF UTX 

GOSUG 5000" CURT ТО DEC 

IF МУ32757 THEN 
Nn-1x(65536-N) 

FOKE Nyx 'STORE 

IF М<0 THEN 
Н=65536+Н 

N=N+1 

GOTO 1040 

$ 


'NEXT CELL 
'LOOP 


"KEAD MEMORY 
INPUT'1 FOR CRT 
2 FOR РАТНТЕК";Р 


INPUT*START АТ*;Х$ 
GOSUB 5000 'CURT TO DEC 
N=X 
INPUT*END АТ" ХФ 
GOSUB 5000 ‘СУКТ TO DEC 
CLS 
FIsX 
FORN=N TO FI STEP i6 
A=N 
СОБЫЁ 5000 'CURT TO HEX 
ЕКІМТ 4%%4ш>%; 
ІРР=?ТНЕМ_РКІМТХФ "5>%; 
FOR M-0 TO 15 
К=М+М 2 IF R>32747 

THEM Ки-1ж(65534-К» 
Х=РЕЕКСК > 
GOSUE &000 'CURT TO HEX 
Х%-КІСНТ%(Х%»2) 
PRINTX$;' "3 
ІРР=2ТНЕМ LPRINTX$;* *; 
NEXT M 
РКІМТ 
IF P=2 THEN ІРКІМТ" * 
NEXT N 
GOTO 120 


FRINT'DECIMAL POKE MEMORY 
INPUT'START ADDRESS"; X$ 
GOSUB 5000 'CURT DEC 
N=X 

4sN fGOSUB 4000 

PRINTXS3 

INPUTS 

IF 4>255 OR J«0 THEN 120 
R-M : IF R2327857 THEN 
En-1x(555346-R) 

POKE К+ 

N=N+1 

{ 


GOTO 3040 
PRINT'DECIMAL PEEK MEMORY 


Listing I continued an page 360 


i Bs SALE ь 


Jack McAlister had 
$12,000 worth of power tools. 


Here’s why he sold them! 


“My shop was equipped with commer- 
cia! tools in which f had an investment of 
$12,000 ar more. 1 sold all my machines 
at a nice profit, and purchased one 
Mark У... 1 can do anything f was doing 
an all the machines, this gives me a lot 
more room опа I have several thousand 
in the bank, What more could 1 ask for?" 
= Jack McAlister, Tucker, Georgia 

Jack McAlister learned something that a 
lot of woodworkers, from begin- 
ners to experts, already know. You 
don't need a shop full of expen- 
sive power equipment to do just 
about any job you could irn- 
aging, All you need is а 
Shopsmith MARK V. 

The 5-in-1 tool that does it 
all. 

The Shopsmith MARK V is 
actually a complete қ 
workshop in a single, у 
compact unit no bigger 
than a bicycle. One rug- 
дегі, precision-built 
motor powers five basic 
tools: 10” table saw. 
16:5" vertical drill 
press, horizontal bor- 
ing machine, 34” lathe 
and 12” disc sander. 

It actually lets you 
do more than indi- 
vidual power tools 
because you can 
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borrow features from one tool to enhance 
Ihe capabilities of another. And it's so easy 
lo use that after only about an hour's 
practice, you'll be able to change from one 
function to another in less than 60 seconds. 
With the MARK V's capacity and pre- 
cision, you'll soon find yourself getting 
professional results on projects you now 
wouldn't dream of tackling, You'll discover 
why we call the MARK V "The tool to start 
with ... the system you grow with." 
Find out what Jack McAlister and 
250,000 other MARK V owners 
already know. | 
Don't you owe if to yourself to find out 
more about the MARK V — the single 
machine that can actually repiace 
$12,000 or more in 
power tools — yet costs 
just a fraction of that 
figure? 


| no obligation 


Name 


Г] ҮЕЗ! Please tend me my FREE Information Ка pex 
on the Shopenith MARK V. including illustrated brochure ала Аы" 

To Look For When You Buy Power Tools” bookdet ... PLUS all the 
details on hew can test-use the MARK V al home, without risk, for 30 
days | undersrand thal thie irdormatbon Ін FREE and | am under 


Mail the coupon today for your 
FREE Information Kit. 


Find out more about the amazinq 
MARK V. Simply mail the coupon below 
and we'll send you a FREE information Kit. 
Your Kit will include a booklet, "What To 
Look For When You Buy Power Toots,” 
plus all the details on the incredible 
MARK V, You'll also learn how you can 
actually use it in your home, for a full 30 
days, without risking a penny! 


Shopsmith Inc. 
The Home Workshop Company 


750 Canter Orve 
Vandal, Ohio 45377 


Mail this coupon today! 
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| « С mponents Express, Inc. | | Programming Guickies — 


"Have you assed your computer lately?" Listing 1 Fon н 
1380 E. Edinger. Unit CC Santa Ала. CA 92705 (7141 558-3972 4010 INFLUT*1 FOR CRT 
4 FOR PRINTER’ Р 


BROAD BAND MICROWAVE 4020 INPUT'START ADDRESS"; X$ 


4030 GOSUE 5000 ‘CURT DEC 
RECEIVER SYSTEM 4040 NeX 
4050 INPUT'END ADDRESS':X$ 
1.8GHZ to 2.4 GHZ | 2150 ИТЕЛДЕ 
у=” > 4057 CLS 
4040 FI-X 


4070 FORN=N TO FI STEP 10 
4060 хен + GOSUE 4000 

4090 PRINTX$ "=>! 

4100 IFP-2THENLFRINTXS$"'z»-'j 
With built-In-converter 4o channel 4110 FOR H= 0 TO in 

2, 3, or 4 of any standard TV set. Taal Ети әнш THEN 
Lina of sight Ig 250 miles К=-1ж(05536-К) 


SCORE: Willireceiva witha ihe! -— ai 4130 PRINT USING " ЖЖЖ 'IPEERCRÓ: 
5 rceva within the frequency hand from sateltes. primar E 
microwave sialions. and repeater microwave poster 4140 TFPs2 ІНЕН LPRINT USING 
stations ttt "ІРСЕКІК)) 


CONTENTS Packaged іп 19"x18"x4 3/2" corrugated carton complete 4150 HEXTM 


Bia 4150 FRINT 
a 24" Dish » 300 Ohm 10 75 Ohm Adapter : 
e Ёеей-Ногп Bactuer > 730 Ohm 10 300 Ohm Adaptar 4170 IFP-ZTHENLPRINT' 
* Mounting Brackal + 60 Feet Coax Cable with Connectors 4180 MEAT M 
а Mounting Clamp + 3 Feel Coax Cable wiih Connectors 4190 IMPUTZ$iGDTO120 
* instructions 4200 ' 


WARRANTY 4210 
180 days for all factory delectis and electronic laitures for normai 4711 
ugeage and handling — Delecilve sub assemblies will be replaced 4217 
wilh new or ré-manulactured sub assembly on à АВ hour axchanpe 

guarantee. 4213 


Theis нүн e Dot А kil ым requires no айнала! Ces or equipement Ober mar. 4714 

e TY sat pisce woperber DEALER INQUIRIES INVITED. E0080 'XeDEC VALUE OF X$iHEX) 
- аа ОДО xa 

3015 IF LENCXS$2-D THEN 5120 

4020 AISLEFTS$CXNST O1? 

2030 x1sASCiA1? 

40450 х1=х1-48 

3050 IF X1>9 THEN Х1=Х1-7 

4080 IF Х1<0 DR X1215 THEN 120 

S070 Хтхжібехі 

ӨШУІ XS$S5RIGHTSCXS$sLENCXS$2-1) 

5100 GOTO 5015 

2120 RETURN 

5132 ' 

5140 ' 

зі! 

site ' 

5000 'X$HEX VALUE OF X 

5010 x$-'' 

5020 FOR 0-23 TO 0 STEP -1 

6030 Х]=ЕТХ (X/1409) 

6040 X5X-X1x16LüQ 

8050 Х1=Х1+48 

6050 IF xi»5» THEN Х1=Х1+7 

69070 X$-2X$-2CHR$*U0UX1) 

4080 MEXT D 

4070 КЕТПЕН 

4071 ' 

5092”, 

4075 ! 


5074 ' 
7000 PRINT"ASCII POKE" 
7010 INPUT"START ADDRESS':X$ 
7020 BOSUB 3000 
7030 W=% 
7040 хен 
7050 GOSUB 46000 
7040 PRINTXS *m> "3 
#070 A-INKREYS? IFA="" THEN? OO 
Listing 1 continued on page 362 
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When if comes fo 


How do you stay up-lo-the-minute 
with the rapidly changing world of 
microcomputer software? Get the 
Lifeboat Catalog. 

The Latest Innovations 

The new Lifeboat Catalog is packed 
with the latest state-of-the-art software. 
And if we publish a new program after 
ihe latest catalog has gone to press, we 
enclose a flash bulletin in your copy. 

The Greatest Selection 

Because Lifeboat is the world's largest pub- 
lisher of microcomputer software, our catalog 
olfers you the greatest selection of programs for busi- 
ness, professional and personal use. Our more than 
200 programs range from integrated accounting and 
professional practice systems to office tools for bock- 
keepers and secretaries to sophisticated tools for pro- 
grammers. Included are business systems, word 
processors, programming languages. database man- 
agement systems. application tools and advanced sys- 
tems utilities. 

We specialize in software that runs on most small 
business computers. Qur more than 60 media formats, 
including floppy disks, data cartridges, magnetic tape 
and disk cartridges, support well over i00 computer 
brands of domestic and foreign manufacture. 


Get Full Support 
We give the crucial dimension 
of after-sales service and full 
support to everything we sell. 
That includes: 

ФА telephone hotline where 
technical and customer service 
“4 representatives will answer your 
sae questions 11 hours a day. 

«Ап update service for software and 
documentation. 

eTolephone, telex and mail-order service at the 
New York headquarters and at overseas offices in 
England, France, Switzerland, West Germany and 
Japan. 

aExport service providing software delivery to six 
continents. 

eSubscriptions to Lifelines™, the monthly magazine 
that offers comparativa reviews, tips, techniques, iden- 
tified bugs and updates that keep you abreast of 
changa. 

Get It Now 
Lifeboat now serves tens of thousands of satisfied 
customers with our breadth of up-to-date, fully tested, 
fully supported and competitively priced software. 
You may not need all we offer, but we offer just what 
you need. After all, we wrote the book. 


LIFEBOAT WORLDWIDE otters you the world’s largesi library of software. Conlact your nearest dealer or Lileboat: 


[мап coupon to: Lifeboat Associates, 

Qi-836- 9078 1651 Third Avenue, New York, New York 10028 
| or call (212) 860.0300. 

| O Please send me a Нео Lileboat Catalog. 


И мены ініме | {Леа Асе, 14 

ЖЫ Tht he 54.2 bans n 

Mew York. МТ 10028 1-2-&, Зз-Ізілк паа ҰС?Н 9) Enguad 

О МО с 

Dn ES 2423296 i 

Latex Assane Cab | Штіеғзой GmbH 1090 Mica, ЗА 

PO Bor meras 35 үнеммен % a Ree Charles de Gow 

ман | м 1363 "ey maning W Germany 924 I France 

iu. MISMO CH) Ше SLE SOD) telex 250303 (PUBLIC х ams, | Meme 

| Company 

Sires! 


Software with full support 
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CJ Please cond me Lifelines subscription information. 


Lifeboat Associates |" — —. —— — 
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The 
Price 
Is Nice. 
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e 1.2 magabytes $2990. 
ә 2.4 megabytes $3490. 


Single Board Technology 
A Z80A CPU combined with the CP/M® operating System opens 


new vistas to soltwara availability for eight-bit micros, FORTRAN, 
COBOL, BASIC, APL, PL/1 and Pascal are available now ta accom- 


modate loday's scientific, educational, sophisticated small 
business and persenal system users. 


Ф 4 MHz 280A CPU 

Ф CP/M 2 operating system 

Ф 64K 200ns main memory 

Ф 83-inch dual floppy drives 

Ф 50-pin expansion connector 


Ф 2-serial ports 

Ф 2-parallel ports 

Ф 4-counter/timers 

® Hard disk options 
available 


Quantity discounts are available. 
СЕМ Inquiries are invited. Please contact: 


Colonial Data Services Corp. 


105 Sanford Street, Hamden, Connecticut 06514 
(203) 288-2524 Telex: 956014 


т СРАМ is a vegislered trademark 01 gita! Research, Inc. 
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Programming Quickies 


Listing 1 continued: 


7075 PRINTA 
7080 RzN : IF К>32767 THEN 

R=-1%(65536-R) 
7090 FOKE RASCA) 
7100 N-N*1 
7110 GOTO 7040 
7111 ' 
7112 ' 
7113 ' 
7114 ' 
8000 PRINTSASCII PEEK MEMORY 
8010 INPUT*1 РОК CRT 

2 FOR РКІМТЕК" Р 

8020 INPUT'STAKT ADDRESS" i X$ 
8030 GOSUB 5000 


8040 N-X 

8050 INPUT'ENDING ADDRESS"; x% 
8040 GOSUB 5000 

8070 FI-X 

8080 FOR N=N TO FI STEP 14 
B090 Х=М : GOSUE 2000 


B100 РАТМТХ$ "=>"; 

8110 IF P-2 THEN ЫРАТМТХ$ * =>“; 
8120 FORM=9 TO 15 

КЕН+Н $ IF 8532747 THEN 
Rz-ix(45336-R) 

8140 J-PEEK(CR) 

8150 IF «32 DR J2127 THEN 
4-46 

PRINT CHR$t€.D3* "3 

IFP-2 THEN LPKINT CHR$€(J»23:* "3 
8180 NEXT M 

8190 PRINT 

8200 ТЕР=2ТНЕМ ІРКІМТ" " 

8210. NEXT М 

INPUTZ$:GOTO 120 

END 

B222 ' 

8223 ' 

B224 ' 


Text continued from page 356: 


Under Level II BASIC, POKE and PEEK first convert 
their operands to 2-byte signed integers, having a range 
of —32768 to +32767. Since memory locations can go as 
high as 65535, this range would be inadequate. The se- 
quence before the POKEs and PEEKs (such as line 1085 in 
listing 1) works out the integer value that will properly 
address the location you desire, If you're operating a 
16 K-byte (or less) machine, you can omit these 
statements. 

There are no formal exits from the loops in the pro- 
gram sections, so an intentional error or the BREAK key 
must be used. Usually this is bad practice, since rerunning 
the program will lose variables or leave a job half done. 
In this case, it is acceptable because arguments are not be- 
ing passed from section to section. 


Using the Program 

Before you load this program, set aside some high 
memory by means of the MEMORY SIZE? parameter; 
otherwise, you can destroy the program as soon as you 
POKE anything into memory. 
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MICROCOMPUTER BUYER'S 


GUIDE (Webster) A detailed reference 
guide useful to both first-time and exper- 
lenced users. It provides extensive informa- 
tion on the wide variety of microcomputer 
systems and suppliers, including new 
Japanese products. Each microcompuler 
system description includes a brief over- 
view, central processing systems, peri- 
pherals, software, pricing and main office. 
Business, educational and professional 
applications of microcomputer systems are 
detailed. The book is divided into four 
sections: Microcomputer Theory and 
Applications; Independent Software Pro- 
ducts; Microcomputers and Microcomputer 
Systems; CRT Displays. Printers and Print- 
ing Terminals. Includes glossary, charts, 
graphs and illustrations. 

5129-8, $25.00 


ORDER TODAY! 


Hayden Book Company, Inc, 
50 Essex Si.. Rochelle Park, NJ 07662 
Please send me the book(s) checked on 15.98 
FREE examination At the end of that Nme, | 
send payment. plus postage and handling. oc re. 
turn the book(s) and owe nothing. On ofl prepaid. 
Visa or Master Card orders, publisher pays post- 
and handling Residents of NJ and CA must 
ү. т нй Мат of individual arcering must be 
filled Іп, Payment must accompany orders from 
РО Box Numbers Offer good in US only 


77 0761.2 2 5162-Х 5183-2 
77 5129.8 2. 5177-8 ” 5200.6 
ГІ 5138-7 L5178-6 O 5430-0 


Г] 5182.4 — 5767-9 
Мате 
Address 
City/State/Zip 
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PROGRAMS FOR BEGINNERS 


ON THE TR5-BO (Blechman) А 
valuable bock of practical and Interesting 
programs for home use that can be under- 
stood and used Immediately by the begin- 
ner in personal computer programming. 


Leam step-by-step how Z1 sample TRS-80 


programs work. Techniques are described 
line-by-line within the programs, and a 
unique Mati-DexTM matrix index enables 
you to locate other programs using the 
same BASIC commands and statements. 
Detailed descriptions, complete listings, 
explanations of what each program does, 
and instructions for modifications included. 
5182-4, $8.95 


PROGRAMMER'S GUIDE ТО 
THE 1802 (With An Assembler 


For Your Machine} (Swan) The 
only assembly language primer that has an 
assembler! Here's a worthwhile text that 
teaches assernbly language for the 1802 
microprocessor, Coverage includes every- 
thing from the binary number syslem and 
the fundamentals of machine language, to 
the development of a working 1802 as- 
sembler. Simple written in non-technical 
language, the text is intended for the 
beginner, but contains information thal will 
be appreciated by experts. 

5183-2, $7.95 


HOME COMPUTERS CAN 


MAKE YOU RICH (Weisbecker) For 
every home computer owner and non- 
owner interested in spare-time income 
opportunities. You'll be introduced to the 
microcomputer industry, types of people 
involved in it, and how to learn more 
aboul this new field. Discusses basic princi- 
ples of making money, freelance writing, 
programming, consulting, inventing, in- 
ves&ng, and much mora. 

5177-8, $6.50 


HAYDEN BOOKS PUT 
THE WORLD OF MICROCOMPUTING 
AT YOUR FINGERTIPS! 


PROBLEM-SOLVING 
PRINCIPLES FOR 
PROGRAMMERS: Applled 


Logic, Psychology, and Grit. 
(Lewis) A valuable test lor improving your 
problem-solving techniques in computer 
programming. Provides problem-solving 
background and alternate solutions. Intro- 
cues we Sure blocks of Mi. 
solving, independent prescriptions, a 
remedies for typical programming prob- 
lems, A special chapter on the top-down 
approach and a section on debugging 
included. 5138-7, $9.95 

(Special FORTRAN verslon, 5430-0) 
(Special BASIC version, 5200-6) 
(Special PASCAL version, 5767-9) 


BASIC COMPUTER 
PROGRAMS IN SCIENCE AND 


ENGINEERING (Gilder) Save time 
and money with this collection of 114 
ready-to-run BASIC programs for the 
hobbyist and engineer. There are programs 
to do such statistical operations as means. 
standard deviations averages, curve-fitting 
and interpolation. There are programs that 
design antennas, filters, attenuators, 
matching networks, plotting, and histo- 
gram programs. All programs have been 
tested and are fairly universal, 

0761-2, $9.95 


BASIC COMPUTER 
PROGRAMS FOR BUSINESS: 
Vols. 1 & 2 (Sternberg) A must for 


small businesses using micros as well as 
entrepreneurs. Each program 6 document- 
ed with a description of its functions and 
operation, a complete listing in BASIC, a 
symbol table, sample data, and one or 
more samples. 

5162-X, Vol. 1, $9.95 

5178-6, Vol. 2, $10.95 


Available at your local computer store! 
For Orders and Inquiries Call Toll Free 


è B 10/81-009 
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50 Essex Street, Rochelle Park, №/07662 Book 
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Programming Quickies 


If you use the program to convert a short routine to 
decimal so that you can place the converted codes into a 
data statement of another program, load the system tape 
containing the data to be converted and use the decimal 
PEEK function in listing 1. All addresses are given and 
returned in hexadecimal. If you want the addresses in 
decimal, replace the GOTO 5000 statements following 
the address input with: 


N=VAL (Х$) 


Also, check inside the display loops for similar changes. 

Memory Manipulator can be used to examine the con- 
tents of any section of memory. If you have a program in 
memory that works (ie: you already spent a night de- 
bugging it}, you can use the hexadecimal PEEK function 
to get a hard copy of the code in memory. (See listing 2.) 
lf you're ever searching for a particular routine in ROM 
(read-only memory), this function could be equally bene- 
ficial. To find the subroutine, insert a few lines into the 
program in listing 1 that will test the contents of the bytes 
it reads for the machine instruction you are looking for. 

For example, if you want to find the routine in the 
Level П BASIC ROM that converts values to strings For 
display, change the print lines in the hexadecimal PEEK 


Complete 
AIM 65 


For completa AIM 65 
expansion, Fore-c 
thought Products | 
brings you the Alhi- | 

Male Series, quallLy 
expansion products with 
price, performance and varsa- 


Чу that puts them in a class of i EE 
their own, E 


AlM-Mate Series expansion, Including RAM (ta 48K), 
PROM, ІРО, video and floppy disk interface, STD BUS 
Inierlàce, parity protection and more, lets you con- 
figure tha kind of system you need, 


The compact AlM-Mate сазе puts it all together in à 
sturdy, portable, desk top unli. 


Wrlie today for complete деа on ihe АІМ-Маѓа 
System- АМ 65 expansion products for the 
professional. 


LE. THOUGHT 
PRODUCTS 


27070 Dukhabar Road, Eugene, Oregon 97402 1505) 485-8575 
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section so that it only prints when the next 3 bytes con- 
tain the numeric codes For a CALL 0033 Z80 instruction, 
This appreach won't be fast and you'll have a lot af 
searching to do, but it beats rewriting a routine that's 
already in the machine. 

This program was written with the intention of adding 
and changing the code as special situations arise, so make 
alterations freely, 

Perhaps "hex-a-phobia" will be cured in short order!g 


Listing 2: Sample outputs of the program in listing 1 showing the 
contents of memory locations hexadecimal 4400 to 4AFF. List- 
ing 2a shows the equivalent ASCH characters. Note that loca- 
lions which contain codes nol associated with printable ASCI 
characters are displayed as dots (.). Listings 2b and 2c show the 
decimal and hexadecimal equivalents, respectively. 


(2а) 


ААЙ 0 ита 
46517» 

4AT => 

К 
ЧАЙ нт, 
айаш 
45m», 
"17022 
ЧАИ 
LEPIDE 
AP uS 
AE» 
In = M 
ЗА = >.) 
AAEN 20 
ЧАҒП«>Н 


(2b) 


ЧА» 41 5= 34 2? 0 zn 74 14 15 129 32 
(Абла 32 ғғ 215 ча із ін? 37 14?" 348 0 83 
fAlda> АЗ 74 24 14 ва 213 7U 20: 77 32 5H 
ӨАЛЕя> 58 143 32 82 212 51 =o 52 534 ®® dz 
$8282» 32 202 1n аз on за J2 32 B2 213 205 
tataas 204 ay 2407 40 +4 ә: 53 ті 54 20А 82 
SA3C-» 2 121 ü a5 TA 34 16 17H de 191 dz 
ҚАДА) 
Айа» 40 82 41 5% B 119 74 44 iè 143 во 
Чый=> B0 13 59 32 202 32 5 За LPL id J2 
Айй» 32 32 34 dz 32 da az 35 de 95 3 
ҚАЗЕч> 32 34 59 22% an H2 41 59 D іш 71 
ЧАЯ а» 74 2:54 18 133 ae D іза 74 64 14 17B 
qhB22a»- 178 й 144 ға #4 14 143 (Bü 213 өр 202 
ЖАНГ» 202 175 33 за 3% й 154 74 84 1& 135 
ЧА Аи» 135 32 79 0 187 — 74 TA 14 137 70 Эш, 
{ААО Jé 58 1414 4$ SD ЯВ 0 175 уа 104 HET 
AAA 14 SH 347 231 1 183 7^4 114 16 ЯН 147 
ЯҺБйт» 147 251 0 ізі 75 115 iè 58 147 251 
ЧАЗЕт» 06 179 7A 1145 14 39 147 231 1 207 ға 
4nCOm» 74 117 14 SB 147 13 © 215 74 118 16 
"ADU. 14 SE 14? 251 8 245 74 135 i? SH 147 
15002» 147 251 BH 41 ан 57 5: 92 Ва а5 ға 
ЧАЕӛк>» 74 ӨЗ 44 32 79 ro a2 BH dé 4] уа 
AAFQe> 70 89 88 41 п 253 74 144 19 ва 213 


(2c) 


Ай ө ЗЕ 22 3B QA 14 4A OE 10 НІ 20 Яр 05 30 20 BD 
JALGI 31 30 00 JF АА 28 10 52 05 ҸЕ CO 4D 2ü 3^ BF 
417042720 52 D4 33 32 37 34 37 20 СА OA 28 20 20 70 20 
4H30«»52 05 CE 31 CF 28 34 35 35 33 34 СЕ S7 29 йй 55 
ЧАЯ =>ЧА 22 10 B2 Z0 BF 20 22 20 23 23 23 20 22 3B ES 
^ASNe»2BH 52 29 ЭЕ 00 77 ЧА ZC #0 BF 50 D5 32 20 СА 20 
Mháüm»AF 20 EF OF 20 20 28 20 20 22 20 23 23 23 20 22 
447098536 ES 28 52 29 ЗВ 00 7E АА 35 10 OF 4D 00 84 Ял 
ЯА8йт;48 10 GZ 60 92 ФА 4^ 10 BF 50 05 32 СА AF 22 20 
ААФПа>22 0) FA AA 54 10 87 20 ЯЕ DU A7 44 SE 10 B7 SA 
ЛАА0=:>24 ЗА BD 31 32 30 08 АР АҺ 58 10 ЗА 73 ЁЁ OO B7 
^apüsz4A 72 10 JA 93 FB 08 BF 4A 73 10 ЗА 92 FB 00 CF 
NACUx-44 74 10 ЗА 93 FB 00 EF 4A 75 10 ПА 93 FB 00 D7 
ADDAA 76 10 ЗА 93 FE 08 FS 44 HB 13 AA 93 FB 58 3D 
"AEDw»44 45 43 20 54 41 АС SS 45 20 ЯҒ Аб 20 $8 24 28 
ФАР0=248 45 5B 29 М FD Ав 92 13 58 65 30 00 12 AB 97 
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LOGU 


A POWERFUL NEW DIRECTION 
IN MICROCOMPUTER PROGRAMMING 


After many years of extensive research and development comes LOGO, a powerful 
new programming language designed to put control of the microcomputer back into 
the hands of the programmer. Now children and adults alike can embark on a voyage 
of self-discovery as they teach the computer to think (not vice versa). Working in the 
LOGO environment can inspire the programmer to "think about thinking" and, in 
effect, become the architect of their own learning experience. Simply stated, LOGO 
represents a giant step forward in the world of microcomputer programming. 


LOGO Computer Systems Inc. is a new company which has been formed to develop 
and distribute LOGO software, hardware, written material and training services, For 
more information, contact your local computer dealer or write to us directly. 


ООО 


computer мя 
systems inc. 


150 Montarville Blvd. 368 Congress St. 
Suite 200 Boston, Mass. 
Boucherville, Quebec U.5.A. 02210 
Canada |48 6N1 

(514) 641-0966 (617) 451-2646 
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Use a Relative Subroutine 
Call for Relocatable Z80 Programs 


George 


5 Losey 


Hawaii Institute of Marine Biology 
POB 1346 
University of Hawaii at Manoa, Coconut Island 
Kaneohe HI 96744 


Zilog's Z80 microprocessor has many improvements 
over its predecessor, the Intel 8080A microprocessor. 
One nagging difficulty, however, is the lack of higher- 
level languages that take full advantage of the Z80 opera- 
tion codes. If you want complete control of its capabil- 
ities, assembly-language or machine-executable object- 
code programming is a must. 
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Hard Disk Storage 
for the TRS-80 Model II 


P&T CP/M 2 now supports two popular hard 
disk subsystems for the Mod li; thus you can 
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the Mod Il with the speed and capacity of the 
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Cameo Electronics 
uses mature cartridge disk technology for 
maximum reliability 


supports up to 4 drives 
removable cartridges make backup and 
data transfer fast and easy 


Corvus System 
support for 10 and 20 Mbyte drives 
special mirror utility allows backup by 
logical drive 
supports up to 4 drives 


Price: $250 (FOB Goletaj lor РАТ CP/M 2-hard 
disk version (СА residenis add 6% sales tan} 


PASS 
PICKLES & TROUT 


TRoUT РО BOX 1206. GOLETA. СА 931 L6. (805) 685-4 bà | 
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[In machine language, there are methods of writing re- 
locatable programs that use a patched routine for ac- 
complishing calls to subroutines. These methods are 
valuable for fast interrupt servicing and similar applica- 
tions, especially when programs are in modular form but 
not residing in specific memory locations. 

Although the Z80's operation-code set is well suited to 
my needs, I grew frustrated when I found more and more 
applications for my microcomputer. Suddenly, the 
EPROM- (erasable programmable read-only memory) 
based program residing at hexadecimal addresses E400 
through E5FF had to be moved to E800 through E9FF. All 
would have been well if the EPROM's software had used 
the six relative-jump operation codes. The program was 
relocatable, however, because it didn't contain any 
references to specific (absolute) addresses. 

Many programs can be written without using jump and 
call instructions that cannot be relocated. However, if 
many portions of your program demand the use of a 
similar set of instructions, such as querying an output 
device or performing arithmetic manipulation, the head- 
aches begin. Such programs should usually be written in 
a modular form with a main program that jumps back 
and forth to frequently used subroutines. 

Modular programs use cal! instructions to access the 
subroutines. Since the call instruction contains the ab- 
solute address of the subroutine (using immediate exter- 
nal addressing), the code is not relocatable without 
changing all of the subroutine-call addresses. The general 
philosophy of modular programming with a main pro- 
gram that calls a variety of subroutines is certainly 
sound. (See the article by James Lewis, "Some Notes on 
Modular Assembly Programming," December 1979 
BYTE, page 222.) A glance at the operation-code listings 
for powerful software such as the Cromemco Resident 
Monitor reveals a bewildering jungle of subroutine calls 
that pack an impressive set of capabilities into a1 K-byte 
chip. But if you decide to locate this monitor anywhere 


COMPUTERS-TERMINALS-MODEMS! 


MODEMS AND COUPLERS 


Connect your Apple, TRS—80 or any ofher computer or ferminal to the phone lines! 


Penril 


© Penril 
300/4200 


Реп! 3004200 — Bell 242A style $799 
Bell 2124 style. 1200 baud and 300 baud. Manual origi- 
nals. auto-answer. Full duplex. R S232. Direct connect 
із phone hnes via ATIC standard extension phone 
үсік jack, 1 year warranty. 


Digital Equipment Corporation 


DEC VT100 


DEC УМО ... $1499 
Detachable keyboard. Separate numeric keypad with 
function keys, Business loms character sat. Reverse 
video. Seleciatie double-sze characters. Eadirecbonal 
arc . BO cols orc 132 cots, Split screen. Set- 
lable tabs. Line drawing graphác characters. Status line. 
Кау-С1ісК. 


HARDCOPY TERMINALS 


Teletype 


| 


0А $3 
| Same es USR-330D bul includes Rutc-digl — 


ent mode. 


US. Robotics 


USR-330A 
Bell 463/443 style 


| USR-330D 
Bell 403/143 style 


USR-330D . . $339 | 
Bel 103'113 style. 330 baud. Manual onginale, auto- 
answer, Hall full duplex. AS232. 1 year waranty, Direct 
connect to phone Unes vig RIIG standard extension 


 CRT's 


lon 


| Superowl 1251 


Perkin-Elmer Superow! 1251 
Intetigent, edibng CAT Detachable keyboard. 32 fully 
programmable ішек keys. Inietigendt printer part. 
Business forme character set, Block mode. Protecied 
fields. Banking е4. Numeric Мекіз. Reverse video. 
Hall intensity. Pollireg. Deam lina абет of options, Re- 
mote control ol all aptiong by host computer. Settabie 
tabs, Status line. Separale numeric keypad, Transpar. 


E 


& PRINTERS 


DEC LA120 


| 


th $1499 ! 


U.S. Robotics 
The 

Phone Link 

Acoustic 

Modem 


Bell 103/113 style .................. ees $179 | 
300 baud. Sheek, tow profile. Originate and answer сар- 
abiiy Hall full duplex, 51-1031 85222. Light displays 
for On, Carer Tesi, Send Data, Recene Data. 15 02. 


_ Perkin- Elmer Corporation 


Bantam 5508 .... $643 
Compact. Silent. Upper/lower 
case. 80th col. wrap-amund. 
Ball. integrated numenc pad. 
Printer port. Transparent 
mode. Editing fantures, 
. Таб. 
Bantam 550Е.. 3729 
. Sama аз 550B ptus 
арага! numeric key - 
pad and cursor direction 
keys. 
Bantam 550$ ................. акикатка ШАЎ 
Same as 550E plus block mode. В function keys, and 
protected fields, reverse vidèo hides, hall intensity 
feds, biinking fields. 
550 Options 
20mA Current Loop Interface 
Non-Glare 5сгеәпі........................ $25 


2nd page of memory (5505 only).. $400 


5 
| 


Perkin-Elmer | 
Corporat 


Digital 
Equipment 


Model 43 4 
Digital Equipment 


Corporation 


| DEC 1А120... $2169 d 
| 180 CPS, Dot malni. Upper lower case. 14 buffer. De- 


Teletype Model 43 KSR with R5232 

and Connector Cable 
50 CPS. Dot таіпх 132 cols. True descenders on lower 
case. Excelem pant ашау for dot matrix primer. Pin 


| 
signed for 1200 baud communications. 30 character 


answerback messege. Agjusteble ine spacing. Adpus- 
(able character sizes including double sized characters. 
Settable honzonial and vertical tabs. Top-ol-form сара 


\ Corp. 


Ыму. А5232. DEC LA34DA ... $899 | 


| 30 CPS. Dot matrix. Uppertower case. 4 character 
sizes. Up to 217 cats per line. 6 unes per inch settings. 
| Friction feed. Settable tabs. А5232 
тя КАЗАКА ................ ОМИРИ Т 5979 
CPS. Dol matrix. Upperfower case. 8 character 
bd including double size characters. 6 lines per inch 
setings. Up to 217 cots per ine. Friction feed Sehabe 
horizontal and vertical tabs. Top-of-form capability. 
Options for LA34AA and LA34DA 
Tractor Feed Mechanism . , $59 
Numeric Keypad w/ Function "Keys. $69 
Pedestal.. сала WOU 


NEC Corporation 
NEC Spinwriter 5510 & 5520 Perkin-Elmer 


lead. | 
| 
| Corporation 
| 


Pussycat 650/655 | 


| KSR Inwrler .................... 
ee CRT Screen Printer | 


| 
$2986 | 
55 CPS. Impact printer. Selectnc pant quality. Change- | 
able рат ionis. 110. 300 and 1200 baud data rale. Nu- 


"arbe 


eaetehen tds пин 


mane keypad Friction and tractor feed 

| 5510 Splnwriter ......... esee 
| 55 GPS. Impact prier Seiectnc print quality. C 
| able prir fonts. 110. 300 and 1200 baud dala rate. Fric- 
| Мой and tractor feed. 


$2645 | 


650/655 Pussycat CRT Screen Printer. $869 
100 CPS, Extremety compact and quiet. 110 to 9600 
baud rate. 2K butler Ideal lor producing rapid, reliable 


hardcopy ol your CRT screen display. Gan be added to | 


any CAT with eur imeri ice Lif lii П 


Paper Out ‘Sensor... $25 

APL Capability with APL Keycaps .. 9499 

2K Buffer with Text Editor and 1200 Baud 
Communications Capability ...... $499 


Leasing rates and lease/purchase plan information is available on request. 


U.S. ROBOTICS inc. 


=Х кї Мм VARASS SUITE 716 СЕ АГИ. LL БОСИ 


Circle 376 on inquiry card. 


All equipment in stock 


SALES 


SERVICE 


GENERAL OFFICES 


All equipment is shipped with a 10 day money back guarantee. 
We оНег full service, on sile maintenance plans on all 


equipment. 


(Sle) 246-5650 
(Bla) 346-5651 
(їз) 433-0437 


Circle 370 on Inquiry card. 


TERMINALS FROM TRANSNET 


PURCHASE PLAN • 12-24 MONTH FULL OWNERSHIP PLAN 3 MONTH LEASE PLAH | 


миа 
АЗБ DECw nier ЇЇ . 

Ladd OECwriler №. . 

1434 DECwriter IV Forme Cit. 
LA120 DECanier ШЇ RSA.. 
LATA DECurder И! RO... . 
¥VT160 CRT DECscope 

YTJ? CRT DECsCODA 


11745 Poriabie Tarminsl 
11765 Bubble — Terminal 
p тим 10 Termina 

TI7B5 Portable KSA 130 Crs 
THB? Portable RSA, 120 CPS 

19 #0 Primer 

TH20 KSA Рплірі 
07801 САТ Turminal 
0780 3 CRT Terminal 
DTSO 5a APL 15 CRT 


Ат уып мық шып 
$1.095 $105 
F5 


DEC 


TEXAS 
INSTRUMENTS 


DATAMEDIA 


ADM3A CRT Termanal 
ADMSICAT Terminati.. . ,.. 
ADM4? CRT Temmimat 

1420 CRT Terminal! , 

1500 CRT Termini 

1552 CRT Terminal 


LEAR SIEGLER 


HAZELTINE 
| 920 CRT Terminal , 
TELEVIDEO Eoia 
Letier Quatily, 55 16 RG., , 
Letter Quality, 55 25 KSR.. . 
ішін Quatity MER, 55 СРЕ 
Letier Quality AD, 55 CPS . 
730 Desk Top Printer "E 
737 МР Desh Top Printer 


NEC SPINWRITEH 
QUME 
CENTRONICS 


FULL OWNERSHIP AFTER 12 OF 24 MONTHS + 107 PURCHASE OP THON AFTER 36 MOHTHS 


MICROCOMPUTERS 
APPLE « COMMODORE • HPB5 « DEC LSI 11 


катына AND PERIPHERAL EQUIPMENT. 


LATE самға pA Feet al Бағ? 


Kai 


HBR еру н ЕН KL 


YT RAN SINE Т CORPORATION 


1945 ROUTE 22 • UNION, N.J. 07083 = (201) 588-7800 
TWX 710-985-5485 


ч, 


TRS-80 м 
COMPUTERS 


Model | 64K 3360.00 freight included 
Model 111 32K 2150.00 freight included 
Daisy Wheel Printer 1710.00 freight included 


We can save you more on all the TRS-80 Computers, 
and we will! Ail items are brand new. We have the 

| full line of TRS-80 computer products, Call collect 
(303) 945-2864 for price quotes. 


WE PAY ALL SHIPPING 
NO TAXES ON OUT OF STATE SHIPMENTS 


W-B SPORTING GOODS 


727 Grand Avenue 
Glenwood Springs, Colorado B1601 


CALL COLLECT (303) 945-2864 
SALE SAVE SALE SAVE SALE SAVE SALE 


358 October 1981 © BYTE Publicatiana Inc 


Circla 320 on inquiry card. 


except the intended address range of hexadecimal EDO0 
through E3FF, sharpen your wits and your pencil, and 
best of luck to you. There are more than just a few 
immediate-external address references to change. 

To explore this dilemma further, it is important to 
understand three basic differences between a relative 
jump and a call in the Z80 instruction set. First, the 
relative jump is a 2-byte instruction that requires from 
seven to twelve external clock cycles for fetching and ex- 
ecution, while the call instruction demands 3 bytes and 
ten to seventeen clock cycles. (Score a few points for the 
relative jump for saving 1 byte of programming space 
and 1 to 2 microseconds, at 4 MHz.) 

Second, the relative jump leaps to the same point in the 
program regardless of where the program resides in 
memory, because the jump is made relative to the current 
value of the program counter, In contrast, the call in- 
struction includes a 2-byte address for the jump destina- 
tion, which will obviously be wrong if the program is 
moved to another region of memory. Whenever the pro- 
gram is moved, the 2-byte address must be changed. 
(Score a pile of points for the relative jump.) 

Third, alas, the ignorant subroutine that is accessed via 
a relative jump has no idea how to return to the proper 
location if it is accessed from more than one place in the 
main program. The call instruction includes an "in- 
telligent return" that lets the subroutine jump right back 
to the next instruction Following the call. (Don't despair, 
save those relative-jump points for later.) 

Dennis Kitsz suggested a simple solution to this prob- 
lem that is fast and requires only a few bytes more than a 
standard subroutine. (See "Relative Subroutines for the 
280,” December 1979 BYTE, page 87.) The only restric- 
tions to its use are that the program cannot reside in 
ROM {read-only memory), and each time the program is 
moved, a single 2-byte address in the program must be 
changed, [Also, most programmers prefer to avoid self- 
modifying code. . . . RSS) However, besides the restric- 
tion to programmable memory, an error in the calcula- 
tion of the 2-byte address can destroy the program. 

There is another method, which Г explain shortly, 
that is more complex but works in ROM and needs no 
changes when the program is moved. 

The intelligent return is allowed because the call in- 
struction accomplishes one task that cannot be ac- 
complished by any of the other Z80 operation codes: a 
subroutine call pushes the value of the program counter 
onto the stack while the return from the subroutine pops 
it back. The program counter is, of course, the register 
that tells the 280 the address for the next instruction to be 
fetched. If only you could take a peek or push at the pro- 
gram counter before executing a relative jump, the 
relative call would be born. A relative-called subroutine 
could make an intelligent return to the main program, 
and the modular program would have relocatable code. 
Unfortunately, for some undoubtedly sound reason, one 


cannot directly push from, pop to, or otherwise gain 
direct access to the program counter in the Z80 
microprocessor, 

Ј you can stand a few sacrifices, I found that the 280 
can be coerced to make a relative call. First, the fastest 
and most direct method for implementing a relative call 
demands that 5 bytes of page-zero programmable 
memory, beginning at one of the eight restart locations 
accessed with the 7805 RST instruction (hexadecimal 
0000, 0008, 0010, 0018, 0020, 0028, 0030, or 0038), be 
available for storage of a routine that gains access to the 
program counter, Second, each relative call must have a 
3-byte instruction code, while the actual fetching and ex- 
ecution of the call will require seventy-one to seventy-six 
external clock cycles. This means that, at a 4 MHz clock 
rate, a relative call will take around 15 microseconds 
longer than a normal subroutine call. Third, return from 
the subroutine must be unconditional, but it will require 
only four external clock cycles instead of the ten required 
to return from a normal call. Fourth, the HL register pair 
must be available for use during the relative call to the 
subroutine. 

The trick is to use the single-byte RST (restart) instruc- 
tion as the call instruction. A restart forces a jump to a 
5-byte routine in page zero of memory, and pushes the 
program counter onto the stack where it is accessible, 
While you have the program counter's contents cornered 


on the stack, the 5 bytes of instructions in page zero are | 


used to copy it into an accessible register pair and incre- 
ment it to point to the instruction immediately following 
the relative call. You then return from page zero to the 
main program and execute the relative call. "Intelligent 
return" from the subroutine is accomplished by a jump to 
the address indicated by the register pair in which you 
stored the value of the program counter at the time the 
RST was encountered. 

A simple example is given in listing 1. The 5-byte 
routine is stored in page zero from hexadecimal 0008 to 
000C. The relocatable program code is located in a space 
around address hexadecimal ОРОО, The HL register pair is 
used to store the return address for the relative call. 

The first relative call begins at hexadecimal ОРОО with 
an RST 8 instruction, which pushes the program counter 
onto the stack and jumps to hexadecimal 0008. The 
stored value of the program counter (hexadecimal OF01) 
is copied into HL with the pop- and push-stack opera- 
tions. It is then incremented to point to the instruction 
following the relative call (hexadecimal OF03). Execution 
returns to the relative jump at hexadecimal OFO1. A 
relative jump is made to the subroutine at location OF50. 
At the end of the subroutine, an "intelligent return" is 
made to location ОРОЗ by jumping to the address con- 
tained in register HL (JP (HL), a register-indirect jump). 
When the same subroutine is relative-called by the in- 
structions at addresses hexadecimal OF20 through 0Е22, 
the same sequence occurs except that the address register, 
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HL, will contain a different return address, OF23. The 
same instruction at the end of the subroutine returns to 
the main program at OF23. 

The simplest method of creating the relative call is to 
store the 5-byte routine in page zero by using a 17-byte 
initialization routine, shown here as listing 2, at the 
beginning of the main program. [t only needs to be ex- 
ecuted once, so long as you do not overwrite its storage 
area. 

There are many variations on this theme. Most 
notably, any of the conditional relative jumps may be 
used, including the 280% loop-implementing jump in- 
struction, DINZ. More important, some systems may re- 
quire modification of the basic technique, For example, if 
the HL register is busy or must be used to pass informa- 
tion to the subroutine, the 3-byte relative-call instruction 
could be expanded to 5 bytes by adding the EXX instruc- 
tion (register-set exchange, 280 op code D9) before and 
after the RST 8 instruction, and before the intelligent 
return instruction (JP (HL), 280 op code E9) in the 
subroutine, amd after the relative-jump portion of the 
relative call, The relative-call sequence in listing 1, for ex- 
ample, would become 3 bytes longer (D9 CF D9 18 4D 


D9) while the return from the relative call would become 
1 byte longer (0$ E9). Note that if this technique is used 
for any relative call to a subroutine, it mus? be used for 
aif relative calls to thgt subroutine, since the subroutine 
now contains a register-exchange instruction. 

It the complementary sets of registers, HL and HL', are 
both unavailable, as in an interrupt-servicing program, 
the IX or the IY index registers could be used. However, 
incrementing, pushing, and popping these registers re- 
quires still more bytes of instructions and more time to 
execute. 

Another interesting possibility exists if you are unable 
іо use page-zero programmable memory, You could, of 
course, replace the RST instruction with a 3-byte call in- 
struction to some other idle memory location. But idle 
locations have a habit of not remaining idle as your ap- 
plications evolve. However, if you already have a non- 
relocatable ROM program, such as a resident monitor, it 
may be possibile to find a 5-byte space that you can steal 
as a permanent storage location for the 5 bytes formerly 
placed in page zero. You then have the program merely 
execute a 3-byte call instruction to that address rather 
than execute the 1-byte RST instruction. 


Listing 1: Sample implementation of the relative-cail (relocatabie-subroutine cali) function on a Z80-based system. Instead of using 
the normal subrouting-cal! instruction, subroutines are accessed with a RST (reset) amd a relative jump. The RST calls a routine in low 
memory that sets up the return address by placing the proper return address in the HL register pair. This initialization routine then 
returns to the relative-jump instruction immediately following the RST. The RST jumps to the actual subroutine being called. At the 
end of each subroutine, a normal return is emulated with a jump to the address contained in the HL register. 


Hexadecimal Object Instruction 
Address Code Mnemonic Comment 
0008 E1 POP HL ;: copy PC Iprogram counier) into HL 
e 0009 ES PUSH HL 
5 КФА 23 INC HL : Increment HL lo point із subroutine 
return address 
& | 0008 23 INC HL 
с. OOO Ce RET ; relurn to Ihe relative call 
ОРОЮ СЕ RST В ‚ call page-zero "peek" at PC 
0Е01 18 40 JB +40 ‚ execute "relative сай" 
Е ОРОЗ (sequanca of instructions! 
Sf 
E ue 
zi = OF20 CF RST B ‚ call page-zero "peek" al PC 
© = üF21 18 2D JR +20 : execule "relative call" 
п. OF23 (sequenca ol instructions) 
2 à 
m " 
m i 
© 
a È ОЕ50 (sequence бі instructions) — : starl of subroutine 
$ 14. 
5 | 
bid vU ES JP (HL) леге» from relative call 
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Listing 2: Program to set up the 5-byte initialization routine in low memory (hexadecimal location 0008, ін this example), 


Hexadecimal Object Instruction 

Address Собе Mnemonic Comment 

N 210800 LO HL, 0008  ; load page-zero call pointer 
M43 3B ET LO (HL), E1 ; load 5-byte string Into page zero of memory 
N45 23 ІМС HE 

N+6 36 ES LD (HL), E5 

N +Ë 23 ING HL 

N48 38 23 LD (HL), 23 

N+. 23 ING HL 

М-С 36 23 LD (HL), 23 

М+Е 23 INC HL 

HF 36 C8 LO (HL), Ca 


For example, one version of the Cromemco Resident 
Monitor includes a string of ASCH (American Standard 
Code for Information Interchange) characters stored to 
provide a header output, beginning at hexadecimal loca- 
tion E3FO. [ really don't care whether the header says 
"CROMEMCO 2М1," or "HOWDY" or 8% 066”, This 
is a convenient space to stick the 5 bytes from page zero 
so long as 1 am careful to change any other features of the 
monitor that refer to this string before programming the 
EPROM. For my purposes, I can merely shift the whole 
string 5 bytes backwards so that { lose two carriage 
returns and “CRO”, The 5-byte routine from page zero 
can then begin at E3FB. 


Do be careful if you try this sort of thing. Don't erase 
your old EPROM until you are certain your modification 
works. Another version of the same monitor has a string 
of spare bytes {containing hexadecimal character FF) 
from address E3F5 to E3FF. Inasmuch as any character 
can be written over an FF on an EPROM, the 5-byte code 
can be programmed directly onto the chip containing the 
code without altering the monitor in any way. Of course, 
once the 5 bytes are firmly installed in ROM, you can 
forget the nuisance of having to use the 17-byte initializa- 
tion routine in listing 2. Merely rewrite your instruction- 
code manual to list the op codes for your newly created 
relative-cal! and return-from-relative-call instructions. B 
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Languages Forum 


BASIC, Pascal, or Tiny-c? 


A Simple Benchmarking Comparison 


Phil Hughes, РОВ 2847, Olympia WA 98507 


Three of the most popular high-level languages for 
microcomputers are BASIC, Pascal, and tiny-c. I devel- 
oped a card-shuffling program in each of these languages, 
and my experience should help you select the language 
for your needs, 

One way of stating the card-shuffling algorithm is: 
"Store and print the integers from 0 through 51 in a ran- 
dom sequence." To ensure that the programs perform 
equivalent functions, I added the following conditions: 


a The result is to be printed with ten integers per line. 

e Following the result, the message "ALL DONE!" is to be 
printed on a new line. 

e The algorithm is to get a random number, check to see 
if it has already been used, and if not, the number is to be 
stored. The sequence is to be repeated until fifty-two 
numbers have been generated. 

e The shuffling procedure must be implemented as а sub- 
routine, and it must be reusable. 


Experts or fans of each language could argue with my 
conditions, saying that they are prejudicial in favor of a 
certain language. That was not my intent. 

] began by looking at the shuffling routine in a Black- 
jack game that a friend was playing. Its method was to 
keep a list of the used cards and generate a new card each 
time there was a draw. At this time, the new card was 
added to the used list, When the used-card list was full, a 
reshuffle, which consisted of clearing the used list, was 
forced, 

I wondered how long it would take to perform the 
shuffle by selecting all the cards at one time and storing 
them in an array, This method seemed closer to what you 
do with an actual deck of cards. 

1 had been working on a tiny-c interpreter, so I decided 
to code my idea first in tiny-c. Because of іпу-с'ѕ long ex- 
ecution time, I then tried my algorithm in Pascal. Finally, 
] wrote a BASIC version to complete the comparison. 

An important factor in this comparison is my experi- 
ence with each language. I learned BASIC in 1970 as part 
of my job, and I have used it for development of quick 
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programs for large-computer systems ever since. I have 
used various BASIC interpreters on microcomputers for 
the past three years. I have developed a tiny-c interpreter, 
but I have actually written only two tiny-c programs, 
each about thirty lines long. 1 have written three or four 
short Pascal programs, Armed with this information, 
decide for yourself which language you would use for a 
given set of conditions and a given prablem, 


Tiny-c Coding 

Listing 1 is the tiny-c program, and listing 2 is the result 
of executing the program. The first nine lines of the pro- 
gram listing are a (pseudo) random-number generator, 
This routine appeared in the Tiny-c Owners Manual 
(available from Tiny-c Associates). Although this can be 


Listing 1: The card-shuffling routine coded in the tiny-c fan- 
guage. The first nine lines of source code generate pseudoran- 
dom numbers, The actual shuffling algorithm is coded begin- 
ning with the line starting with "shuffle". 


int seed,laat 

random int Little,oigt 

int range 
ifCLastasi)) еее | аъ =99 
range*bigelitties] 

Кові ава Тего 

TF#CLast<cO) laste-Last 

return Кіті ее Саа галуее 
1 


int cardat$1) 
thulfleCint current zcurcentad 
int teap,i 
whike Ceurrent<sz2)C 
fey) 


teap®random(0,$11 

while ti*tcurrenrz)E 
TftcardsCidseremp) break 
ін {+1 


1 

iftiszzeurrant?L 
rerds(current)oteap 
eae a 


3 
return 
1 


test 
shuffle 
int ірі» 
white (455296 
pn cargos (i) 
іж {+1 
fC 42102801 ри" 


pl"ail dong?” 
J 


aa ae NETT ELEME NO EET EE E Àj 


Listing 2: Sample execution of the tiny-c program of listing 1. 


27 32 45 21 51 10 12 24 3 25 
JC 20 30 1 іу 44 ай 17 № 26 
IB DE da 7 3 47 0 42 27 14 

4% 13 4 43 4 31 43 23 АВ 33 
40 34 4H BG 2 2 26 V 11 17 


thought of as a library function, I decided to include it in 
the program. The next seventeen lines are the "shuffle" 
routine. Finally, the last ten lines (starting with "test[") 
are the main program that calls "shuffle" and prints the 
result. 

It was easy to go from the design to the actual tiny-c 
program. It took ten minutes to code the program and 
another fifteen minutes to enter it and get it running. Му 
biggest problem with tiny-c is remembering that = = is 
the relational operator for equality. That mistake cost me 
a few minutes of debugging time. 


Pascal Coding 

Listings 3 and 4 show the Pascal program and its execu- 
tion. Pascal does not have a built-in random-number gen- 
erator. 1 borrowed ideas from the sample programs that 
come with the Lucidata Pascal compiler to code the func- 
tion RANDOM in listing 3. The only difficult part of the 


GET THE BUG 
OUT OF TN 


пате tbe сри a my 
| peche address Stoo 
NE dosing nme and patience 
E ELS CATCHER e Uwe 
ШЕР | гійсіегі argent 


progam быу weih the | 
new BUG CATCHER 
Rehabte and easy to use, B 
[fus te ricsaver hes ейініу № ШИШ 
in pocket Or coe 6 Ч 
Functor! for any з $195 сотун (рн 
computer where EPROMs apphcaeie sales tex) 


EL GH TGEERS 
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Listing 3: The card-shuffling routine coded т Lucidata Pascal. 
Ан explicit random-number-generating function is used here, as 
м tiny-c. 

PATCAL P-COMPILER 1 vVERSIOM Z 2 : COPYRIGHT C 1980 O,.R,nIBHT 


0 PHOGRAM TEST із Shuffle cards and print repute x? 
О VAR 


б CARDS + ARHRAYLT,2523 ОР 1МГЕСЕН; 
б Г : ІНТЕШЕК; 
1, SEED : INTEGER; 
№ PROCEDURE SHUFFLE; 
& VAR 
& CURREWNT,TEMP,1 : INTEGER: 
: FUNCTION RAMDOM(LITTLE, HIN : INTEGER) 2 INTEGER; 
VAR 
a3 RANGE : INTEGER: 
8 НЕСІН 
12 IF(SEED"U) THEN SEED: x99; 
LT- RAHGE :*HI1G-L ITTLEv1; 
52 ЕЕС ЕЕЕ GOS: 
bà SEEDS SSEEO MOD 1009; 
75 SAMDOM:mMLITTLE*SEED MOD RANGE; 
100 END; 
104 BEGIN 
106 CURRENT £1; 
1168 REPEAT 
116 ]:21; 
124 ТЕМР И АЛОСМС1, 52); 
IET WHILE ((CARBS(IJA»TEMP) AND (CIXCUKREMTOS) OO {:=0+1; 
194 IF (I2 CURRENT) THEN BEGIN 
#08 CAROSCCURRENTJ :=ТЕМР: 
#24 CURRENT : = CUNRENT*1; 
238 ЕМО; 
215 UNTIL (CURRENT253); 
248 ЕМБІ 


252 BEGIM (е MAIN POM +) 

8958 — SEEDI1v0; 

266 SHUFFLE; 

268 FOR 1 121 TO 52 DO BEGIN 


2ай WEITE CCARUSL12); 
ир ТЕ dt) MOD 10380) THEM WRITÉLN; 
ы cat; 


354 WRITELN? 
34! WRITELN (“ALL DONE!*0; 
458 EMD? 
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Listing 4: Sample execution of the Pascal program of listing 3. 


+++ КИН r SHUFFLE 

F-46800 RUNM-TIME SYSTEM WV 1.2 t COPYRIGHT С 1778 LUCEDATA 
USABLE CONTIGUOUS MEMORY $8009 
DEFAULT STACK RESCRVATION %1000 
CHANGE VALUE T 


A3 J4 3 11 ж 52 1 H 17 45 
41 15 27 4 38 as 23 12 25 Jd 
21 ? 31 a? 44 ig 20 14 a8 41 


5 32 2 & a2 ? 44 24 13 4 
29 39 47 14 28 14 50 АВ a =o 


35 19 
ALL DONE! 
END OF PROGRAM EXECUTION, 
+++ 


conversion from tiny-c to Pascal was deciding how to de 
the equivalent operation of the tiny-c “break” keyword. 
("Break" signifies that the innermost "while" loop is to be 
terminated immediately.) This was implemented in 
Pascal as part of the WHILE condition. 

The development and testing of the Pascal program 
took about one hour, plus the time necessary to develop 
the RANDOM function. Much of this time was attribut- 
able to Pascal's being a compiled language. This made it 
necessary for me to use a text editor separate from the 
language system to make program changes. The biggest 
problem I have with Pascal's grammar is remembering 
that : = is the assignment operator, 


BASIC Coding 

Finally, listings 5 and 6 are the BASIC version of the 
shuffling program and the execution results. BASIC had 
the advantage of its built-in random-number function, 


Listing 5: The card-shuffling routine coded in TSC BASIC. The 
built-in RND random-number function is used. 


50 ois CLS) 

1090 ug5um 3000 

200 гон 120 TO 51 

210 PRINT C41); 

220 ТЕ LIMTCCTT1)/10)m LIS 12710 THEM PRINT 
240 NEXT I 

240 PRINT 

450 PRIMT "ALL бокі" 
300 Ехо 

1000 Јер 

1016 T»s1NTCRABIO)»$42) 
1020 IF 20 THEM 1060 
1050 FUR 120 To J=1 

1040 ІР {iaf THEM 1010 
1050 МЕХ? 1 

1050 C(J)uT 

1070 J*-J*1 

1080 15^ 2<92 ТмЕЯХ 7010 
1090 RETURS 


Listing 6: Sample execution of the BASIC program of listing 5. 


READY 

RUN 
27 Ji 24 45 = 9 за 15 2 1? 
40 479 J? 29 51 1 3 20 8 44 
20 9 3З 20 18 ір 46 са 37 10 
24 16 4 14 47 25 7 а 12 42 
шн 22 54 21 23 із и аз аз йі 
32 33 

ALL DIE! 


which made the program appear much smaller and 
helped out the execution time. The first part of the pro- 
gram is the main routine. Lines 1000 through 1090 are the 
shuffling subroutine. It took thirty minutes to develop 
and test this program. The hardest part was converting 
the hierarchical structure of the shuffling subroutine into 
the available control structures of BASIC. This resulted 
in a FOR... NEXT loop and three IF statements. 

Table 1 shows the execution times of each of these pro- 
grams on a Southwest Technical Products Corporation 
6800 system with a 1 MHz system clock rate. Note that 
Pascal is compiled, with the compilation process taking 
about thirty seconds. Table 2 shows the vendors for the 
three language systems. 


Conclusions 

Tiny-c is an easy-to-work-with language that supports 
structured programming. The source-code interpreter is 
extremely slow compared with a fast BASIC interpreter, 
but offers features such as long variable names and struc- 
tured constructs, These capabilities make debugging 
easy. Also, tiny-c is easy to learn. A tiny-c interpreter for 
program development and a compiler for generating pro- 
duction programs would be an effective combination. 

Pascal offers the structured constructs of tiny-c and 
much more. The execution speed of a compiled Pascal 
program is fast. The price you pay for this is a com- 
plicated language that is considered by mariy to be dif- 
ficult for a beginner to learn. The complexity of Pascal 
makes availability of a source-code interpreter unlikely 
(although a source-code interpreter for a subset of Pascal 
is certainly possible). The complexity of full Pascal in- 
creases development time, but once created, a Pascal pro- 
gram is efficient and relatively easy to understand. 

BASIC offers what initially appears to be the shortest 
program, However, on closer inspection of the tiny-c 
program, I found the following. If you were to remove 


Execution Tima 


160 seconds 
16 seconds 
23 seconds 


Language 


Tiny-c Version 1.1 
Lucidata Pascal Version 2.2 


TSC Extended BASIC 


Table 1: Comparison of execution times for the card- 
shuffling routine coded in three high-level languages. 


Language 
System 


Pascal 


Vendor 


Lucidala Ltd, РОВ 128, Cambridge, CB2 5Е2, 
England 

Тіпу-с Associates, РОВ 269, Holmdel NJ 07733 
TSC (Technical Systems Consultants), POB 2570. 
West Lafayelte IN 47906 


Tiny-c 
BASIC 


Table 2: Companies selling the three language systems сот- 
pared here. 


the random-number function from the tiny-c program 
(and put it in the tiny-c function library) and move all the 
compound statement-delimiter brackets to the same lines 
as their preceding statements, the tiny-c and BASIC pro- 
grams would have the same number of lines, The main 
problems with BASIC (at least of most dialects) are its 
lack of long variable names and hierarchical contro] con- 
structs. These two deficiencies make the BASIC program 
difficult to understand. 

]n spite of the individual problems with these lan- 
guages, each has its place. I hope that I have helped you 


select the language that best fits your needs. gs 
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Scholarship 
Competition 
Under Way 


The fourth annual Interna- 
tional Computer Programs 
(ICP) Scholarship award 
competition for college and 
university computer science 
and computer technology 
students is under way. The 
ICP award covers one year's 
tuition plus expenses to an 
American college or univer- 
sity of the winner's choice, up 
to a maximum of $5000. 

Selection of the award is 
based on the student's cumu- 
lative grade-point average in 
his or her field of study, over- 
all grade-point average, need 
for financial aid, participa- 
tion in data processing- and 
school-related activities, 
leadership ability, and ac- 
complishments and awards. 
Also, finalists will be asked to 
submit a written essay. 

Applications for the com- 
petition are available at most 
financial aid departments. To 
qualify, applicants must be 
either sophomores or juniors 
pursuing an undergraduate 
degree and matriculated in a 
computer science or technol- 
ogy program at an American 
college or university, Dead- 
line for filing applications is 
November 15, 1981. 

For more information, con- 
tact Sheila Cunningham, 
Scholarship Director, ICP, 


9000 Keystone Crossing, In- 
dianapolis IN 46240, (317) 
844-7461. 


Literary Text Project 


The Literary Text Project is 
a nonprofit, voluntary effort 
by a group of scholars to 
establish a computerized sys- 
tem of custom publishing 
works of English literature. 

The scholars perceived that 
conventional publishers were 
not keeping in print low-cost 
selections of many poems 
written from 1660 to 1800, so 
they created a data base con- 
taining the text of poems. 
Users can order from a 
catalog printed copies of any 
poem in the data base, or any 
selection of several poems, 
thus creating a customized 
anthology. 

As of April 1981, 150 titles 
by major and minor poets 
were available through the 
system. The works of Alex- 
ander Pope and William 
Blake are excluded from the 
list because of their wide 
availability. Plans are under 
way to expand the collection 
and the project inte other 
kinds of literature and other 
fields. 

Voluntary editorial efforts, 
advice, and inquiries are 
solicited. Contact Literary 
Text Project, c/o Dr Stephen 
Ackerman, 136 North Caro- 
lina Ave 5E, Washington DC 
20003. 
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Programming Quickies 


A Fast, Ancient 
Method for Multiplication 


Jostein Nyberg 
Odv Solbergsy 100 
Oslo 9, Norway 


There are several ancient algorithms that adapt sur- 
prisingly well to the computer. One such example is the 
“Russian Peasant Method” for multiplication, which was 
discovered by Western visitors to Russia in the nineteenth 
century. However, the method is actually much older 
than that. [t was used by Egyptian mathematicians as 
early as 1800 BC, although it was not stated as a com- 
pletely systematic algorithm. 

To explain this method, let A and B denote two 
numbers. A can be any number, while B must be a non- 
negative integer. The problem is to calculate their prod- 
uct P. The method is: 


LletP0 

. If B is odd, let P = P+ A 

.LetA = А+А 

, Let B = integer part of B/2 

. If B is nonzero, repeat from 
step 2; otherwise the algo- 
rithm terminates. 


in o ty Ы bt 


An example will clarify how this works, Here are suc- 
cessive values of A and B, when their initial values are 
175 and 18: 


A: 175 350 700 1400 2800 5600 
8: 18 9 4 2 1 0 


Adding those As for which the corresponding Вв are odd, 
we have: 


P = 350 + 2800 = 3150 


which is the required result of 175 times 18. You may 
wish to try more examples to convince yourself that this 
procedure works correctly, 
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Notice that if A and B are unsigned integers expressed 
in binary, the doubling of A in step 3 can be performed 
by a left shift of A. Finding the integer part of B/2 in step 
4 corresponds to a right shift of B. Furthermore, the B in 
step 2 is odd if its least-significant bit is 1. 

Listing 1 shows a relocatable subroutine written in 
6502 assembly language; also included is the hexadecimal 
object code. When the subroutine is entered, it is assumed 
that the low- and high-order bytes of À are found at 
memory locations 0000 and 0001 (hexadecimal), respec- 
tively. The low- and high-order bytes of B are found at 
locations 0002 and 0003, respectively. When the end of 
the subroutine is reached, locations 0004 and 0005 will 
contain the product P. If needed, the routine can be made 
shorter and faster by using the index registers (X and Y) 
for the product, instead of memory locations. 

ЈЕ is assumed here that Р does not exceed 16 bits. lf 
three or four bytes are required, it's relatively easy to ex- 
pand the subroutine. 

Multiplication routines similar to the one in listing 1 
are found in arithmetic software and are coded in various 
languages. This does not mean that the routines' inven- 
tors were intentionally using the Russian Peasant 
Method, Probably, they were just imitating the familiar 
pencil-and-paper method for multiplication. As a matter 
of fact, when the numbers involved are binary and the 
algorithms are executed using the same instruction set, 
these two methods are identical. 

A multiplication routine that looks slightly different, 
listing 1b, is often shown in microprocessor and micro- 
computer manuals. As a rule, this method should not be 
used. The loop starting at HALF is always entered sixteen 
times. Thus, the looping can continue to no purpose after 
B reaches 0. 

The Russian Peasant Method can be modified to per- 


form exponentiation, By setting P equal to 1 in step 1 and 
changing the addition in steps 2 and 3 to multiplication, 
the resulting value of P will be A raised to the power of B. 
Of course, steps 2 and 3 now assume that a multiplication 
routine is available, This method for exponentiation was 
stated by a Persian mathematician in the year 1414.8 


Reference 
1. Knuth, О E. The Art of Computer Programming, Vol 2. 
Reading MA: Addison-Wesley, 1969. Pages 399 and 400. 


Listing 1: Relocatable subroutines for fast integer arithmetic on 
the MOS Technology 6502 microprocessor. Listing Ia shows a 
machine-language routine for multiplication by the Russian Pea- 
sant Method; listing 1b gives a version seen frequently tn text- 
books. 


(1а) 

Object 

Coda Label Мпешопіс 
A9 (D MULT LDA pp 
85 (M STA PLOW 
B5 05 STA PHIGH 
45 (03 HALF LSR BHIGH 
65 02 ROR BLOW 
% op BCC DOUBLE 
18 CLO 
AS м LDA PLOW 
65 00 ADC ALOW 
85 (M STA PLOW 
AS 0 LDA PHIGH 
65 0 ADT AHIGH 
B5 (5 STA PHIGH 
%  Q DOUBLE ASL ALOW 
ж 0l ROL AHIGH 
AS 02 LDA BLOW 
o5 (03 ORA BHIGH 
DO ЕЗ BNE HALF 
50 RTS 
(Th) 

Object 

Code Label Mnemonic 
AS 0 MULT LDA #0 
B5 (4 STA PLOW 
B5 (Б STA PHIGH 
A2 0 LDX 810 
45 0 HALF LSR BHIGH 
66 02 ROR BLOW 
90 — OD BCC DOUBLE 
18 CL 
А5 © LDA PLOW 
65 00 ADC ALOW 
B5 м STA PLOW 
А8 (6 LDA PHIGH 
65 01 ADC AHIGH 
85 05 STA PHIGH 
5 00 DOUBLE ASL ALOW 
ж а ROL AHIGH 
CA DEX 
Do ES BNE HALF 
60 RTS 
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RS 
YOUR comput” KEY 
MIC IS SOFTWARE 


Software is the key to using your computer's 
power. Our CP/M* Compatible Software Catalog 
is your single source for locating your micro- 
computer software solutions. We're Digital 
Research, and our CP/M operating system is 
used by over 200,000 microcomputer owners. 
Our catalog lists over 100 domestic and foreign 
companies with software for commerce, indus- 
try, government, the professions and specialty 
applications, Send this coupon and $5 to: 
Digital Research, P.O. Box 579H, Pacific Grove, 
CA 93950. (Calif. residents add 30€ sales tax.) 


City/State/Zip: 
Check Enclosed (2 


E o 78 С 


Card Number Exp. Date 


[90] DIGITAL REBERRCH' m0 


CP/M ia a registered trademark of Digital Research. 
C Copyright 1981 Digital Research 


Omnitec'a Model 914340 Modem Card installs simply and 
quickly to most Model 43 Teletype Terminals. converting them 
to a Full Communications terminal This new Direct Connect, 
Auto-Answer Modem has ай of the mos! desired features = 


s 300 Baud Rate. 

е Automatic Volce io Osis Tranatar. 

е FCC Registered Connscilon to Switched 
Telephone Network. 

е Automatic Disconnect in bolh Originale and 
Aulo-Answer Modes. 


e Bell 100 Series and 212A Low-Speed Compalibiliiy. 


$195 - TO ORDEA CALL 800-528.8423 
STAND ALONE UNIT AVAILABLE SOON 


ОМІМІТЕС DATA 


New Dimensions in Modems 
2405 South 20th Street + Phoenix, Arizona B5034 
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Hardware Review 


Integral Data’s Paper Tiger 460 


Eliakim Willner, datatronics inc, 675 Third Ave, New York МҰ 10017 


Until very recently, a prospective purchaser of a com- 
puter printer had to choose between letter quality and 
speed. The letter-quality printers, which most often use 
daisy-wheels to produce fully formed characters, are too 
slow for typical data-processing applications. Faster 
printers usually employ a dot-matrix print head that pro- 
duces readable, but not letter-quality, type. 

A new breed of printer on the market today shows 
refinements in dot-matrix technology, producing type 
that approaches letter quality without sacrificing speed. 
Integral Data Systems’ 460, the “Paper Tiger,” is a 
worthy representative of this new breed, With minor ex- 
ceptions, the IDS 460 has every feature that a hobbyist or 
small-business user could reasonably expect to find. 

The printer is about as wide as most in the dot-matrix 
family, but it is taller and not as deep. It appears to be 
solidly constructed and designed to withstand heavy use. 
Most of the electronics, including a microprocessor to 
control the many advanced functions, are contained on a 
single, easily accessible circuit board under the printer's 
enclosure. 

The enclosure is made of durable structural foam and 
has a pleasing look. Most of the controls are conveniently 
placed. On the upper right-hand side of the printer are a 
formset/online/offline switch and a formfeed/linefeed 
switch (see photo 1), The IDS 460 also has a self-test 
switch on the upper left-hand side which generates a 
repetitive test pattern. (Upon power-up, a diagnostic 
routine automatically clears the buffer and tests the 
printer's memory.) Next to the self-test switch are two 
DIP {dual-inline package} switches placed so that it is 
easy to change their settings deliberately, but difficult to 
do sa accidentally. These switches are used for selecting 
many of the printing options that will be discussed 
shortly. 
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The IDS 460 has indicators for power-on, online, and 
fault. The fault indicator flashes when the power-up 
diagnostic encounters a hardware problem and lights 
when the printer runs out of paper. 

Under the cover is a knob that moves the print-head 
mechanism back and forth, thus varying print intensity. 
This is useful for accommodating changing paper thick- 
ness. When printing thick labels, for example, the print 
head can be moved further back from the ribbon, saving 
wear on the head without affecting the quality of the 
print. 

Unfortunately, this control is not easy to use. The 
knob is not calibrated, so trial and error is required to get 


Photo 1: The integra! Data Systems’ Model 460 dot-matrix 
printer, better known as the Paper Tiger. At the upper right are 
the formset/online/offline switch and the forrfeed/ linefeed 
switch, 


the correct print intensity. If only one kind of form is to 
be used, this adjustment need only be done once. If the 
form is changed frequently, however, the constant re- 
adjustment can be inconvenient. 

Still more inconvenient is the fact that this knob is 
placed beneath the printer enclosure. The enclosure is 
secured to the chassis with four knurled retainer nuts. To 
remove the enclosure the nuts are loosened and the en- 
closure is lifted directiy upwards. There is little clearance 
between the enclosure and the chassis. Invariably the 
enclosure rubs against the circuit board or the tractor 
mechanism, or snags the ribbon. The knob for varying 
print intensity should certainly have been placed outside 
the enclosure. 

Other controls are placed underneath the enclosure, 
These include the 115/220 V switch and various jumpers 
used to select the desired interface, but these are used 
infrequently. 

Two secure tractors move paper through the IDS 460. 
There is no problem handling thick labels or multiple- 
part forms. Fanfold or roll paper up to ten inches wide 
may be used. (The IDS 560 is similar in many respects to 
the 460, but it accommodates paper up to fourteen inches 
wide.) An internal paper-roll holder that fits under the 
enclosure is available as an option, as is a paper-catch 


letter carrier, various inter- 


Paper Tiger 460 


Use 
High-speed, correspondence- 
quality printer 


Manufacturer 
Integral Data Systems 
Milford NH 03055 


Dimensions 
21 by 40 by 32 cm (12% by 
1544 by 12% inches) 


Frice 
$1295 


Hardware 

Any computer capable of 
sending ASCII characters via 
parallel or serial interface: 
requires standard RS-232 
cable (not supplied) 


Software 

None, apart fram the stan- 
dard printer driver for a 
particular operating system 


Hardware Options 
Dot Plot graphics, paper-roll 
holder, paper-catch basket, 


facing cables and connectors 


Features 

Printer speed, 150 cps; paper 
slew rate, 5% inches per вес- 
ond; built-in self test and 
diagnostics; printing pitch 
sizes of 5, 10, 12, 16.8 char- 
acters per inch; Екей/ 
proportional spacing; 
software-controlled text 
justification: line buffering 
(extended buffering with 
graphics): bidirectional 
printing; selectable line spac- 
ing; selectable page format; 
variable line length; pro- 
grammable functions; im- 
pression control 


Power Requirements 

115 VAC at 50 Hz or 230 
VAC at $0 Hz {for European 
operation); user selectable 


Documentation 


Comprehensive 65-page 


illustrated owner's manual 


Audience 
Anyone desiring both letter- 
quality and high-speed print- 


out 
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TEXAS COMPUTER SYSTEMS 


Model 11 64K 53288 


An excellent computer for your Business 
needs Easy expandability & compatibility 
No formal operator training needed АН ас: 
cessories available— disk expansions, 
printers. software, at pur low discount 
prices. Qur fast. fully insured air freight 
Service can assure most deliveries within 
seven days aller payment 15 received 


Model 111 16K $835 With TCS Memory: 
Model 111 32K $979 Model 111 32K $909 
Model !|| 48K $1089 Моде! 111 48K $969 


Modal ІІІ 48K 2 Disk А5232 $2100 

Model 111 32K 1 Disk $1729 

Model 111 48K 1 Disk $1849 Emu 
Corvus Hard Disks SCall 


5, №. м ZO megabytes of siprage tor the Mode! ! И. or ИГ. configures wit TASOOS, NEWDOS BD. or CP/M 
br one or Seal computers sharing а single ha'g deve Sfnullanecus y Easy — and compalibearty 
wo 145 Appe | Superan, Niys, ax? most other compohers Don! war on otters ришти We can deliver 
Pes proven syshem fw. Ca^ us Xy ihe lowes) price" 


Pocket Computer & Acc. SCnll Pocket Computer Printer Intertace n stock 


Color Computer 

4K Level 1 $319 

15K Level | $439 

16K Extended Basic $489 


Epson Printers SCall 
ике дыны ын ЕЧЕИ ЫЕ ES 


With TCS Memory: 


16K Level | $369 
16K Extended Basic $449 


bw price. 

МХ-80 Tractor Feed MX-100 Graphtrax, Friction 

MX-B0 FT Friction and and Tractor up to 15 " 
Tractor wide. 


Graphtrax for MX-80, MX-80 FT, graphics option. 


Word Processor Package $2679 


Includes 2 Disk Model | with 48K, Epson MX-80 Tractor Feed with cable, and 
word processing software ready to operate. Lists at $3300. Our low price 
special this month: $2679. For МХ-ВО FT Tractor and Friction, add $99 


a Раупини: Шегу Order Cipap s Check, Сапии = Priors subyeci to change any lene 
Check Perondi chacks take 3 wks. VISA. MC. е No tax out-of slate and add 5% 
axi 35 © Deéirvery зиме! Ж availabilty 

% Siugpihig елгә. quora by phone 


TEXAS COMPUTER SYSTEMS 
Box 951, Brady Texas 76825 


For (ast. efficient service, we can air freight from Dallas 
10 major a/p near you. Call for information. 


Toll Free Number 800-433-5184 
Texas Residents 817-274-5525 
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AVAILABLE TODAY 


from MSD: the XENIX™ Operating 
System, Microsoft's Adaption of 
Bell Laboratories Time-Tested 


UNIX? Version 7 Operating System. 


MSD provides this comprehensive line 
of products for the UNIX community: 


В XENIX Operating System ІН Screen Oriented Text Editor lor 
VT-100 Compatible Terminals № Database Manager and Report 


Generator Which Will Easily and Etlicienthy Control Large Accumu- 
lations of Information № Accounts Recewvable System Which Can 


Be Used 10 Monitor and Control Receivables in Order to Improve 
Cash Flow № Uni-Caic"* — An Electronic Spreadsheet Which 


Makes Financial Analysis, Forecasting and Business Planning Easier 
In addition to reliable Software pre-config- 


ured for your Hardware, MSD will provide 
complete user support by: 


Ш Answering your telephone questions № Providing new releases 


as available S Supplying you with the best Hardware lor your 


UNIX requirements 
MSD Corporation 
M 2449 Camelot Court, SE 
Grand Rapids. MI 49506 


M ID (616) 942-5060 


MANAGEMENT SYSTEMS DEVELOPMENT 


Uni-Calc, UNIX and XENIX are trademarks of MSD Corp.. Bell Laboratories 
and Microsoft respectively 


MART, INC. 


GO FOR IT! 


FOR PRICE QUALITY & RELIABILITY 


ACOUSTIC COUPLERS. 

ADDS VIEWPOINT Terminal 

ANACOM Printer (Ser/Par) 150 CPS 
ANADEX Printer DP-9000 

BASE 2 850 Impact Printer........ — 


EATON Dot Matrix Parallel 
EPSON Printers (All) 
MICRO TEAM Terminals 


Apple 11 Plus 48K, w/Drive & Controller; 
Epson MXBO Printer, 

Interface & Cable 2225.00 
CALL FOR QUOTES ON ANY OTHER MICRO PRODUCTS 
We ara dealers Юг BASF, DYSAN, 3M(SCOTCH}) Dis- 
kekes, Cartridges, Mag Tape, elc. In addition we carry a 
completa line of Printer Ribbons and other data process- 


ing accessories, 
1840 LINCOLN SLVD. 


Disc/ c SANTA MONICA, CA 90404 


(213) 450-3911 cate COLLECT) 
MART, INC. 


PRICE. SUB HAN! d 


Circle 127 on inquiry card. 


basket and a letter carrier that allows printing of letters 
on single sheets. 

The ribbon comes in a sealed cartridge, which 
"facilitates fast, easy replacements" according to the 
manufacturer, The ribbon must still be handled man- 
ually, however, and I did not find the cartridge any easier 
to install than an ordinary—and far less expen- 
sive—spool, 

Although this ribbon is said to have a longer life than 
an ordinary ribbon, it is easily tangled when the 
enclosure is removed and replaced; then the cartridge 
must be discarded. A new one costs $12. The user is 
warned to use only cartridges supplied or approved by 
Integral Data Systems, although the item appears to be 
standard. 

The IDS 460 can be connected immediately to almost 
any computer. Other printers require that the buyer 
specity the interfacing standard when placing an order. 
This printer has built-in circuitry for almost any interfac- 
ing standard, A jumper selects either parallel (Centronics- 
compatible) or RS-232 serial interfacing. The XON/ 
XOFF handshaking protocol used by many of the daisy- 


| wheel printers is also recognized. The user can select any 


one of five serial baud rates up to 9600 baud by using the 
DIP switches on the top of the printer. The DIP switches 
also allow the user to easily define the parity-checking 
functions for received data. 

] had a little difficulty getting the printer to operate 
properly when connected to my LSI-11/2-based system. 


| The individual I spoke to at IDS was knowledgeable and 


helpful. He suspected that the problem might be traced to 
the printer's firmware and offered to send me a set of re- 
vised PROMs. | discovered that the problem was not in 
the printer at all; nevertheless, the new PROMs arrived 
promptly, and at no cost. 

The IDS 460 shines particularly well in the area of print 
quality: it is superb and well complemented by a power- 
fu] array of character and forms-control options, The 
characters are clear, crisp, and well formed. The letters 
are not the mere outlines produced by most dot-matrix 
printers, but are shapely and filled in, almost like letters 
off a printing press. Distinct dots are not visible because 
the print head produces the dots in an overlapping 
pattern. 

Four different print densities are software or DIP 


| switch selectable—5, 10, 12, or 16.8 characters per inch. 


The following are also hardware or software selectable: 
proportional spacing (you can even control the amount 
af space between characters), text justification (1), line 
spacing at either 6 or 8 lines per inch, and one of eight 
form lengths, from 3 to 14 inches, And despite the 
excellent print quality, the speed of the printer compares 
favorably with the faster dot-matrix printers. The IDS 
460 uses bidirectional printing and logic that minimizes 


| motion of the print head over white space on the page. 


The IDS 460 firmware performs many of the Functions 
normally handled by text editors; it should be relatively 
easy to program a text editor to take advantage of the 


IA LO €: Yr oc Fi z trat i orn 


:J PRINT For program Listings, a ‘no frills' format is preferred." 
0 PRINT “In that case, one would use the standard 80 column listing" 
$6 PRINT "with no proportional spacing or text justification " 

40 END 


For word processing, however most writers will opt to use proportional 
spacing This means that individuals letters will be of different widths, 
giving the document a more professional appearance The ability to do 


this is character:stic of better letter quality printers. 


Notice that more chatacters can be fit on a line that is proportionally 
Spaced. ит] the text a "smaller" look When one пыз lhe spallest 
үре site in пушо with the proportional рас іміше the resull 
15 tert that is quite small ~~ suitable for footnotes, perkips. 


This size is the one that 1 generally use, 12 characters per inch. The [DS 440 is a versatile printer 
The manufacturer promises to make | even Bore versatile by making available FROM chips to enable switching between 
two typefaces With this feature it would Ба possibla ta switch back and forth from a language to another. However, 
tf you do not want to wait for the FROM chips to become available, you can accomplish the same thing by using 


the graphics function of this printer 


"I heart you have a new printer, 


Eli, 


214 9*1!" 


Figure 1: Sample printout of the Integral Data Systems’ Model 460. Although the Hebrew characters in the last line were printed 
using graphics features, IDS is planning to introduce PROMs that will permit switching from one language to another. 


many features. Examples of some of these features in- 
clude the following: the DIP switches may be used to 
enable or disable an automatic one-inch skip at form 
boundaries; horizontal tab positions can be set by using 
software escape sequences; on receiving a horizontal tab 
character, the print head tabs to the next specified col- 
umn in the line. You can also set vertical tab posi- 
tions—in fact, you can program three separate vertical 
tab schedules since there are three separate vertical tab 
characters, Print-head motion and paper motion are ex- 
tremely precise. Horizontal tabbing may be specified in 
1/120 inch increments; vertical tabbing in 1/12 inch 
increments. 

One other minor inconvenience is that no default tab 
setting takes effect when the printer is powered up. This 
means that unless the user remembers to explicitly pro- 
gram tab positions, the printer ignores the tab character. 
In text, the tab character is frequently used, instead of 
blanks, to conserve storage space. If you send such text to 


the printer before setting tabs, the text will look as if all 
the blanks mysteriously disappeared. The solution is 
simply to set the tabs, but there really should be a default 
setting. 

In addition to its text-processing prowess, the IDS 460, 
when equipped with the Dot Plot option, is an excellent 
graphics printer, Sending a control-C to the printer puts 
it into graphics mode, and every following character is 
interpreted as a graphics pattern until graphics mode is 
switched off with another control-C. 

Each character controls seven dots in the vertical 
plane. Each bit in the 7-bit ASCII (American Standard 
Code for Information Interchange) code of the character 
activates a different dot, with the leftmost bit 
corresponding to the lowest of the seven dots, IF the 
ASCII code sent is 1000011, for example, the IDS 460 
prints the bottom det and the two tap dots. A graphics 
carriage control advances the paper a distance of seven 
dots, 
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Conclusions 

е The IDS 460 has excellent print quality—probably the 
best of all dot-matrix printers in its price range. The nine- 
wire head uses both vertical and horizontal overlapping 
of dots to make fully formed characters and give lower- 
case letters full descenders. 

® The bidirectional, logic-seeking printing minimizes 
print-head motion and assures high-speed operation. 

® Interfacing the IDS 460 to a variety of printers is ге- 
markably simple because the printer contains both RS232 
and parallel interfaces. 

а The only real drawbacks result from the difficulty of 
removing the cover and the placement of the print- 
intensity switch inside. Before changing from paper of 
one thickness to paper of another thickness, the user must 
remove the cover and adjust the print-intensity switch. 


е Although the printer lacks a friction-feed feature and 
can't handle single sheets of paper, it does offer extremely 
precise paper handling. 

e The IDS 460 has a convenient self-test feature and an 
indicator that lights or flashes when paper runs out or 
hardware problems occur, 

e When equipped with the Dot Plot option, the IDS 460 
offers outstanding graphics features. 

e Judging by its willingness to help when [ encountered a 
problem, Integral Data Systems can be relied on for prod- 
uct support. 

® I recommend the IDS 460 to anyone who can't spend 
several thousand dollars and yet needs a printer that has 
both excellent print quality and the speed of dot-matrix 
technology.m 
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JF YOU ENJOY MUSIC, WHY [UST LISTENT 


You and your Apple could be making 
beautiful music together! 

Join the thousands of Apple owners who are 
making music — without the years of practice 
needed far conventional instruments. You can 
thickly and easily eater a song from sheet music 
[ust follow the derailed examples and instructions 
provided 
THE PRODUCT. ALF's economical Ә-үсісе Music 
Card MCT is just $195, the gourmet 3-voice Music 
Card MC16 5 $245 (axe 2 lor 6 voices or 3 for 9]. 
Both come with detaded manual, complete soft- 
ware, and cable for connection to your stereo 
Sy slim, 
THE SOFTWARE. We're convinced our produci 15 
by fat the easiest to use and most versatile system 
forthe Арбір You get many features ao! availabte 
ап other systems, plus a very large note capacity 
And ao cutiomer hay ever reported. а "bug" 
On ences 
THE HARDWARE. ALF strives for the best quality 
possible. No MC1 card has ever been returned 
with à manufacturing defect 
THE COMPANY. ALF has been making computer- 
controlled syntheszen since 1975, We made the 
list music periphera! tor the Apple — and it's still 
one of the mosi popular 


Available through Appie dealers, ог write. for 
mare ал (оған оғ 
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WANT TO DUPLICATE DISKS QUICKLYT 


ALF's disk duplication service has been a major 
source of quality reproduction for Apple 
compatible software houses since 1980 Now you 
сап use Ihe same technimgues for Fast And accurate 
reproduction yourself, wih АБР Copy System. 
Why spend over $10,000 for a duplication system 
when for just $595 you can connect the ALF Copy 
System to your own Apple! Copying lime is about 
37 16 17 3 second», depending on number of drives 
used Thats over 1.600 disks in 8 hours from a 
мире sysiem Are you completely confident of 
your present copying methods? At ALF, accurate 
reproduction is more important than speed The 
ALF Copy 5ystem is designed to produce perfect 
copies every time, 


Specsal hardware and software comes any stan- 
dard 13 of 16 sector Apple format disk Hardware 
plugs easily into computer — no permanent 
changes required И you wish to do your own drive 
maintenance, the manual telis how 16 use stan 
dard Shugart procedures and accessores, and ail 
necessary software is included 


Too busy to get into disk copying? You can still 
count on ALF’s conyement copying service Ask 
about out copy-resistant and “double boot" 
services loo! 


Write for complete details 


NEED CONVENIENT 
FLOPPY DISK PROTECTION? 


МР Floppy Boxes are specially designed іп oilter 
great protechon wath mone comvenient use than 
other methods They te designed with two layers 
of corrugated caedboard with a special “cross- 
gran” construction for extra strength The statt 
dard square sire holds 1-3 minilloppies for mailing 
of packing in products The larger rectangular size 
holds minifloppies plus а standard бл x BV, 
booklet (8% x 11 folded in half] Available with an 
odhwsive closure tab for use as a mailer (just seal 
with tab, address other side, and mail] Soltware 
houses: vente for details on аңғаспур, peotec ные 
packaging for your products 


Small quantity price is 756 lor standard bos 


Available singly at computer dealers, m lacgr 
quantities from ALF (New dealer igues 


invited ) Киш H1 


SA LF PRODUCTS ІМС. 1448ESTES DENVER, CO 80215 


Hardwa re Review 


The Mauro Proac Plotter 


Mark Dahmke 
1515 Superior Apt 15 
Lincoln NE 68521 


The Mauro Proac plotter provides the small-computer 
user with an inexpensive way of obtaining high-quality 
graphics, The plotter uses a novel method of controlling 
the paper—it embosses a pattern on the edge of the paper 
that is used to guide the paper across the drive roller. A 
centrifugal blower creates a pressure drop across the 


At a Glance 


Hardware 
Mauro MP-250 
Proac plotter 


Use 


general-purpose 
plotter 


Manufacturer 

Mauro Engineering 

Rt 1 Box 133 

Mount Shasta CA 96067 
(916) 926-4406 


Price 
plotter, $695 


RS-232C serial interface, 
$195 

ТЕ$-80 or Apple 
interface, $85 


Features 

plots on ordinary 8% by 
]l paper 

choice of pen colors and 
line widths 

0.005 inch /step resolution 
2.5 inch/second plotting 
speed 


Software 

tull vector driver soft- 
ware available for 
B080/ 280, 6502, and 


6800 microprocessors; 
two-dimensional and 
perspective plotting pack- 
ages available: may be 
driven from FORTRAN, 
BASIC, etc. 


Hardware required 

any 8080/280, 6502, or 
6800 microprocessor; re- 
quires either a 6-bit 
parallel output port or 
the RS-232C interface op- 
tion, 


Hardware options 
roll paper adapter 
RS-232C serial data 
interface 

TRS-80 or Apple II 
interface cards 


Documentation 

26-page manual including 
interfacing requirements, 
sample software drivers, 
and a listing of the 8080 
assembler interface 
program. 


Audience 

anyone requiring quality 
pen-plotter graphics at 
low cost. 


paper writing surface, assuring that the paper is held in 
place. Both X and Y axes are driven by stepper motors, 
and the pen is moved up and down by a solenoid, 

The plotter will accept single 21.5- by 28-cm (8У:- by 
11-inch) sheets, 28- by 43-cm (11- by 17-inch) sheets, or a 
28-cm (11-inch) continuous roll (if equipped with the roll- 
paper option). 


Control Circuit 

The electronics package will accept control signals 
from the host computer via six data lines; — Y, +Y, —X, 
+X, pen-control (up/down), and home. Limit switches 
are provided on all axes to prevent overrun of the pen. 
The electrical interface consists of TIL (transistor- 
transistor logic) signals, All lines come out to a 10-pin 
Molex connector on the back of the plotter, 

Sending commands to the plotter is somewhat more 
complicated. For example, if you want to step in the +X 
direction, you have to hold the —X line high (оріс 1) and 
send four positive-going pulses to the +X input, This 
causes the motor to advance one 0.005-inch step in the 
+X direction. The same procedure is required for the 
other three controls (—X, +Y, and — Y). The pen may be 
lowered by pulling the pen-control line low (logic 0) after 
it has been placed in the high (logic 1) state, Raising or 
lowering the pen takes approximately 100 ms. 


Serial Interface 

The serial interface allows users with an RS-232C serial 
data port to communicate with the plotter without hav- 
ing to wire up a special cable for the parallel interface. It 
normally runs at 1200 bps (bits per second), but may be 
switched to 110, 300, or 2400 bps. The interface expects 
to see 7 data bits and 1 or 2 stop bits. The eighth, or pari- 
ty, bit is ignored. To communicate with the serial inter- 
face, several bytes are sent in the following sequence: 


Byte 0: Control word 

Byte 1: Y LOB, (low-order bits) Т 0 to 6 {bit 7 ignored) 
Byte 2: Y HOB, (high-order bits) bits 0 to 4 (bit 5 is the 
sign bit, and bit 6 is the pen-control bit) 

Byte 3: X LOB, bits 0 to 6 (bit 7 ignored) 
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Photo I: The Mauro plotter is a low-cost, well-engineered unit 
designed with the small-system user in mind. 


Byte 4: X HOB, bits 0 to 4 (bit 5 is sign bit, bits 6 and 7 
are ignored) 

The control word tells the interface how it should inter- 
pret the succeeding bytes. Bits 0, 1, and 2 define how 
many vectors (4-byte groups of bytes 1 through 4) will be 
sent, Bit 4 indicates whether the buffer-full response of 
the interface is a pulse on the К5-232С CTS (Clear to 
Send) line or a specific character. Bits 3, 5, and 6 are 
reserved, and bit 8 is ignored. 


Software 


Several device drivers for the 8080/Z80, 6800, and 


| 6502 microprocessors (in both BASIC and assembly lan- 
guage) are provided with the plotter and the interface, 


The program driving the plotter (without the serial inter- 
face) uses the same byte order and format as the above 
protocol for the serial interface, This greatly simplifies 
conversion (not to mention program compatibility) from 
one to the other. 

Another vendor—Leapac Services (8245 Mediterra- 
nean Way, Sacramento CA 95806)—supplies several two- 
and three-dimensional plotting packages at reasonable 
prices. The L2D package is a simple two-dimensional 
package with Calcomp-compatible routines. The L3P is a 
three-dimensional perspective-plot package containing 
over seventy subroutines, including zoom, fly-by, and 
animation functions. 

Both packages are available from Leapac on either 
CP/M-format &inch floppy disks or North-Star-format 
5-inch disks. Each package is provided as a linkable 
library for Microsoft-compatible compilers such as 
FORTRAN-80, COBOL-80, MACRO-80, and the BASIC 


compiler. 


Conclusions 

In general, 1 found the documentation of the Mauro 
plotter to be adequate but not exceptional. The plotter 
itself is well engineered and constructed. I had few prob- 
lems with the unit, except for a troublesome serial inter- 
face, However, this was quickly replaced after a cal to 
Mauro Engineering. Of the many plotters 1 have looked 
at over the past three years (with hopes of finding one 1 
could afford), the Mauro Proac plotter comes closest to 
being the ideal small plotter. m 


Software Review 


The Radio Shack 
FORTRAN Package 


Tim Daneliuk, 4927 North Rockwell, Chicago IL 60625 


FORTRAN, а high-level programming language 
geared to scientific and mathematical programming, is 
probably one of the few languages to have found “univer- 
sal” acceptance. Until recently, however, FORTRAN 
(FORmula TRANSslator) has been unavailable to the per- 
sonal computer user. 

For those who are familiar only with BASIC 
(Beginner's All-Purpose Symbolic Instruction Code), a 
few words concerning "compiled" and "interpreted" 
languages are in order. BASIC as implemented on the 
TRS-80 is an interpreted language. As a program runs, it 
is translated, line by line, from English (which the com- 
puter can't understand) to the computer's own "machine 
language." Each line of the program is executed as it is in- 
terpreted. Note that the program (called source code) 
never changes: it is simply interpreted each time you type 
the RUN command. 

FORTRAN, on the other hand, is a cornpiled language. 
As in BASIC, the source code is written in English-like 
statements which, though not identical to those in 
BASIC, are similar in principle (ie: there are such 
elements as input/output statements, arithmetic expres- 
sions, and logical expressions). To run the FORTRAN 
program, however, you must use a special machine- 
language routine called a compiler. The compiler goes 
through source code and creates a second machine- 
language program, called object code. This transforma- 
tion from source to object code is performed 
once—thereafter, when you want to run your program, 
ycu actually execute the machine-language object code 
produced by the compiler. 

For this reason, programs written in compiled 
languages such as FORTRAN are very fast: typically 
twenty to thirty times faster than the equivalent 
algorithm written in an interpreted language. The price 
for this efficiency is increased difficulty in editing and 
debugging because a program must always be compiled 
before it can be run. 


The Package 


With the exception of a few extensions and restrictions, 
the FORTRAN package described here conforms to the 


1966 ANSI (American National Standards Institute) 
FORTRAN, Radio Shack's FORTRAN (actually written 
by Microsoft and licensed to Radio Shack) comes in a 
three-ring binder that includes two 5-inch floppy disks 
and about 200 pages of documentation. The documenta- 
tion is not a tutorial in FORTRAN, however, and if you 
don't know FORTRAN, it is probably insufficient, Radio 
Shack recommends several textbooks to augment the in- 
formation supplied. 

The FORTRAN package comprises four files. Disk 1 
contains the FORTRAN compiler and the editor; Disk 2 
contains the linking loader and the FORTRAN library. 
Each file has an associated section of documentation, and 
there is a sample FORTRAN program, along with in- 
structions for entering, compiling, linking, and running 
it. Each disk has the TRSDOS 2,3 operating system on it. 


t a Glance 
Name 


Computer 


Radio Shack Radio Shack Model I 
FORTRAN Level I] with expan- 
sion interface, 
Type minimum 32 K bytes 
High-level language of memory, and at 
compiler least one disk drive 
(two recommended) 
Manufacturer 
Licensed by Microsoft Documentation 
to Radio Shack Approximately 200 
One Tandy Ctr pages in a loose-leaf 
Forth Worth TX 76102 binder 
(817) 390-3011 
Audience 
Price Language enthusiasts, 
$99.95 FORTRAN users, and 
users with scientific 
Format and mathematical ap- 
Two 5-inch floppy plications 
disks 


Language 
2.80 machine language 
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е Top "er Products. Virtually all our products are 
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The documentation claims that the Disk BASIC files are 
included, but they were nowhere to be found on my 


copies. 


Although this FORTRAN package is best suited for 
systems with dual disk drives, | was able to use it suc- 
cessfully on a single drive system. The only real disad- 
vantages were that I had to exchange the disks constantly 
(a problem familiar to anyone who has tried to make a 
copy of a disk using a single drive system), and the 
amount of free disk space was limited. The reason for this 
is that the disk containing the final executable command 
files—created from your source code—will always con- 
tain part of the FORTRAN software. This will be dis- 
cussed later in the article, 


The Editor 
The Microsoft heritage is most apparent in the editor. 


| Anyone familiar with the Level Il BASIC or Microsoft 


EDTASM (Editor-Assembler) editing commands will feel 
right at home with this editor. [t is also the best- 
documented portion of the package, altheugh in my 


Extensions to ANSI-66 FORTRAN 


e lfc is used in a ‘STOP г or 'PAUSE с statement, c may be 
any six ASCI characters. | 
e Error and end-of-file branches may be specified in READ 
and WRITE statements using the ERR = and END = options. 

Ф The standard subprograms PEEK, POKE, INP, and OUT 
have been added to the FORTRAN library. 

© Statement functions may use subscripted variables. 

e Hexadecimal constants may be used wherever Integer con- 
stants are normally allowed. 

€ The literal form of Hollerith data (character string between 
apostrophe characters) is permitted in place of the startdard 
nH form. 

€ Holleriths and Literals are allowed in expressions in place | 
of Integer constants. 

ө There is no restriction ta the number of continuation lines. 

€ Mixed-mode expressions and assignments are allowed, and 
conversions are performed automatically. 


Restrictions оп ANSI-66 FORTRAN 


ә The COMPLEX data type is not implemented. It may be 
included in a future release. 
e The specification statements must appear in the following 
order: 

a) PROGRAM, 

BLOCK DATA 

b) Type, EXTERNAL, DIMENSION 

c) COMMON 

d) DATA 

е) Statement functions 
ФА different amount of computer memory is allocated for 
each of the data types: Integer, Real, Double Precision; and 
Logical. 
e The equal sign of a replacement statement and the first 
comma of a DO statement must appear on the initial state- 
ment line, ' 


SUBROUTINE, FUNCTION, 


judgment it presents the least difficulty. 

The purpose of the editor is to create, edit, and store 
FORTRAN source cade. [t assigns line numbers and in- 
crements to the program statements. The line numbers 
are not actually part of the FORTRAN program, but they 
exist so that specific lines can be called for editing. Only 
certain FORTRAN statements such as DO loops and 
WRITE operations require line numbers, and these are in- 
cluded in the FORTRAN statement-field. 

The usual interline and intraline editing commands are 
provided. The interline commands can insert, delete, re- 
place, and print lines, or groups of lines, in the program. 
The intraline commands edit characters or groups of 
characters within a given program line (eg: a character 
can be deleted within a line of the program and then re- 
placed with three other characters), 

The line editing commands are simply extensions of the 
editing facilities provided with Radio Shack's Level II and 
Disk BASIC software. However, the elegance of this 
editor is substantiated by the presence of two other com- 
mands: Find and Substitute. The Find command finds a 
given string of text within a source file and prints out the 
corresponding line numbers. The Substitute command is 
similar to the Find command, except that a given 
character string can be replaced with another character 
string in a selected group of lines. [t would, for example, 
be possible to substitute FORMAT(2 for ҒОКМАТ(5 
wherever it appears in lines 100 to 500, These two com- 
mands are tremendous time-savers, particularly if you are 
editing long files in which the same change must be made 
many times. 

There are two final features of interest. First, as is com- 
mon to most FORTRAN source listings, the editor ap- 
pends page numbers to the listing, as necessary, which 
facilitates the organization of long files. Second, the 
editor can be used to edit certain BASIC and other non- 
FORTRAN files. (The BASIC file must be stored as a text 
Hle.) This allows you to use the find/substitute com- 
mands when editing BASIC files. 


The Compiler 

The FORTRAN user never comes into direct contact 
with the compiler. Rather, he writes source code accord- 
ing to the strict grammatical rules of the language. The 
compiler in turn is able to recognize and process the 
source code. As mentioned previously, this FORTRAN 
fundamentally conforms to the ANSI-66 standard. The 
text box on the left, excerpted from the reference manual, 
shows the departures from the standard. 

FORTRAN is recognized as a language that is well- 
suited to the scientific and mathematical user, This bias is 
reflected in the data types that are available: 


Integer: Гот — 32768 to 32767 

Real: seven-digit precision from £10~* to +10** 

Double precision: same as real except with 16-digit 
precision 

Logical: used in logical operations such as AND, OR 

Literal: alphanumeric strings 

Hexadecimal: numbers in base 16 
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One glaring omission is the complex data type. Standard 
ANSI FORTRAN allows direct manipulation of complex 
variables—a real time-saver when solving problems in 
physics, electronics and related fields. I suspect that this 
data type was omitted because of the memory it would 
require to handle complex variables. Nevertheless, it 
should have been offered as an option (ie: two versions of 
the compiler, one with and one without the complex 
variable type). 

This version of FORTRAN is characterized by exten- 
sive formatting statements that give the programmer 
great control over how data is input, output, and stored. 
These statements include numeric, logical, Hollerith (or 
string), and scaling-type format commands. User-defined 
functions are also allowed through the construction of 
function subprograms. The usual transcendental func- 
tions, such as sine, cosine, and arctangent, are included, 
as well as the hyperbolic tangent. And, of course, the 


FORTRAN Patchwork 


package includes all standard FORTRAN arithmetic and 
control statements such as GOTO (three kinds}, IF, and 
PAUSE. 


The Linker and FORTRAN Library 

The linker relocates in memory the object code that 
was created by the compiler, and it must do so in a man- 
ner that will allow the object code to be directly executed. 
In other words, the linker goes through the relocatabie 
object file that the compiler has created, and from this, 
creates a command file that can be directly executed 
under TRSDOS 2.3. During this process, the linker 
references another file called FORLIB. FORLIB contains 
all the standard routines for addition, subtraction, 
transcendental functions, etc, so the compiler does not 
have to recreate the same machine-language routines that 
appear commonly. Rather, it references the FORTRAN 
subroutine library as necessary. 


I found а few bugs іп Radio Shack's FORTRAN editor that were not apparent at first. On the whole, they are minor, such as the inability го 
stop screen scrolling with "< SHIET» @”, But a rather severe bug exists when index files are created. The editor creates an index file when ex- 
tramely long source files are written. This helps in loading large source files during subsequent editing sessions. Unfortunately, | got “garbage” in 
my program source listings when files were augmented by Edit-80-created index files. Killing the index file and loading the source File without it 
fixed the prablam. Your local Radio Shack dealer has two patches to rectify these problems: one for Disk EDTASM (catalog number 700-2210] 


and one for FORTRAN (catalog number 700-5210)... . TD 
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Running the System 
Four steps are required in order to use the system: 


1. Writing and editing the FORTRAN program 

2. Compiling the source cede to relocatable object 
code 

3. Linking the object code to memory and creating a 
command file 

4, Executing the program 


One particularly nice feature of the compiling process is 
that it will, at your request, not only create an object file, 
but also an assembly-language listing of your program. 
It's a great way to learn how your computer “thinks” 
FORTRAN, One other advantage of the package also ap- 
pears at the time of compilation, If you wish, you can 
compile the source code down to machine code that is 
suitable for loading into ROM (read-only memory). 

To check for syntax and other errors in your FOR- 


TRAN program, you can compile the code without 
creating the object file on disk, The compiler runs 
through the program and then displays error and warn- 
ing messages. Once an error-free object file is created, it is 
linked. [t can then be run immediately or stored as a 
command file to run under TRSDOS 2.3. In single drive 
systems, the relocatable object file must always be on the 
disk containing the linker and FORTRAN library. Conse- 
quently, free disk space is limited since these two files oc- 
cupy 25 grans of space. 


Benchmarks 

If you've never used FORTRAN, you're probably ask- 
ing, "Why go through all this effort to write and execute a 
program?” The answer is threefold: speed, speed, and 
speed! There is no doubt that virtually any problem 
solved in FORTRAN could be solved, say, in BASIC. But 
unless you enjoy waiting, you should consider FOR- 
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Listing 1: Benchmark programs that compare Radio Shack 
BASIC. an interpreted language, with Radio Shack FORTRAN, 
a compiled language. The BASIC program (18) took almost 
twenty times long as the FORTRAN program (Ib) to 
calculate the answer. 


100 DEFDBL C,D:DEFINT А,В 
105 FOR A=0 TO 100 

110 FOR В=0ТО 100 

115 Cm{AtzZ)+(Bl2) 


120 De D+C 

125 NEXT BA 

130 PRINT TAB(20}D 

135 END 

(18) 

00100 DOUBLE PRECISION C,D 
00105 INTEGER A,B 

00110 DO 10 A »0, 100 
00115 DO 20 B «0, 100 
00120 C» (ÀA'*2) * (B**2) 
00125 D=D+C 

00130 20 X CONTINUE 

00135 10 CONTINUE 

00140 WRITE(5,30)D 

00145 30 FORMAT (20X,D15.9) 
00150 END 


TRAN for “number crunching” applications. 

The benchmark that is described here demonstrates 
this difference vividly. It consists of nested loops in which 
two numbers are squared, added together, and then 
added to the previous total. Listings 1a and 1b show the 
program listings. Note that the eight-line BASIC program 
looks fairly innocuous; it took 20 minutes, 44 seconds, to 
run, Once the FORTRAN program was compiled and 
linked, the command file required only 1 minute, 4 
seconds, to run. (I also had a chance to run a similar pro- 
gram using CBASIC 2 running under CP/M. Even this 
compiled BASIC ran about 4 minutes—over three times 
as long as FORTRAN.) 

However, in terms of total time required, the languages 
are fairly comparable. It took me almost 20 minutes to 
write, edit, compile, and link the FORTRAN program, 
whereas the BASIC program occupied about 4 minutes to 
write and edit. This won't always be true, for in longer, 
less trivial programs, FORTRAN will come out ahead 
every time. This is particularly true for programs that are 
reused, since linking and compiling are one-time opera- 
tions. In such instances the command file will run in just 
over a minute, whereas the BASIC program will always 
leave you time to watch the evening news. 


Conclusions 


«Тһе FORTRAN package is powerful and elegant. 
# The price is right. At a little less than $100, this package 


| compares favorably to software at three times the cost. 


eMy biggest complaint is the absence of the complex 
data type. No FORTRAN system should be without it. 
alf you're tired of long run times and you arent 
challenged by BASIC anymore (or you just want to ex- 
pand your programming horizons) this is the package For 
yeu. м 


Technical Forum 


The Variable-Duty-Cycle Algorithm 


Timothy Stryker, Software Technology Inc, Precision Rd 
anbury CT 06810 


Every now and then a novel technique for handling 
data comes to light which, while not immediately ob- 
vious, is actually very simple and can be used in a wide 
variety of applications, 

One example of such a technique is the use of the 
linked-list data structure, which allows the programmer 
to create ordered sets of entries into which new entries 
can be inserted and from which existing entries can be 
easily deleted. Another example is the use of semaphores, 
which have many applications that center around the 


Depending on the values of resistance and capacitance, 
and the speed at which the program executes, the voltage 
at the analog output point will be a more or less steady 
3.75 V. By changing the constant in the DATA statement 
in line 100, any arbitrary voltage between 0 and 5 V can 
be obtained. 

]n this example, the duty-master is the constant 5 
appearing in line 70, the duty-cycle is the variable V, and 
the duty-counter is the variable C. The kickor is the 
occurrence of a pass through the loop extending from line 


allocation of resources to sets of processes. 

A new technique in this category has recently been 
added to the list, Pioneered by Albert G Love of General 
DataComm Industries, the technique initiates an event so 
that it occurs a specified proportion of the times that 
another event occurs. 

Let us call the event that is conditionally initiated the 
"kickee," and the other event, typically something that 
occurs at even intervals in time or space, the "kickor." 
Now define three quantities, called the duty-master, the 
duty-cycle, and the duty-counter. The ratio of the duty- 
cycle to the duty-master will determine the proportion of 
kickee to kickor events. (The duty-counter is a scratch 
quantity that will ordinarily be initialized, say at power- 
up, to zero.) Each time the kickor event occurs, we do the 
following: 


duty-counter : = duty-counter minus duty-cycle 
if duty-counter is now negative 
then do 

« initiate kickee > 

duty-counter ;= duty-counter plus duty-master 
end 


This procedure may seem sufficiently abstract as to be 
totally useless, so let's consider a concrete example: a 
D/A (digital-to-analog) converter constructed of one bit 
from a computer parallel output port, one resistor, and 
one capacitor. The resistor and capacitor are connected 
so as to form a simple low-pass filter, as shown in figure 
1. Now you can run the BASIC program shown in listing 
] on the computer. 


30 to line 90, and the kickee is the decision to output a 1, 
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listing 1: This BASIC program uses the VDC algorithm to pro- 
vide a steady output voltage when combined with the simple 
circuit in figure 1. A change in the value of the DATA statement 
will alter this voltage. Program line 80 mus! output the contents 
of B to the appropriate output port. 


10 С=0 

20 READ V 

3) Bao 

4) С=С-У 

56 IF C» =0 THEN ВО 
БО В=] 

70 CmC-5 

ВО «output B to port> 
B0 GOTO 30 

100 DATA 3.75 
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Figure I: Low-pass filter that converts the digital output of the 
single-bit data port to an analog signal. 
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instead of a 0, to the port. The utility of this example 
could be considerably enhanced through the use af 
assembly language and real-time interrupts, but the 
utility of the basic scheme should be clear: assuming that 
each pass through the loop requires the same amount of 
time, the waveform output to the port will have an 
average duly-cycle precisely equal to the ratio between 
the duty-cycle, V, and the duty-master, 5. In addition, 
the waveform will bounce back and forth between 0 and 
5 V at the maximum possible rate given the desired duty 
cycle and the available processing time, which wil! make 
the low-pass filter’s job as easy as possible in reducing 
ripple at the analog output. 

The variety of ways in which this same basic technique 
tan be applied is extraordinary. Consider the case in 
which two integer quantities need to be kept as close to a 
given ratio as possible while both are gradually increased 
from zero to some higher number. Normally this would 
involve substantial amounts of multiplication and/or 
division, or have drawbacks in terms of either minimum 
increment size or worst-case error. However, use of the 
VDC iVariable-Duty-Cycle) algorithm makes the task 
straightforward: simply call the two integers I and J, and 
let the desired ratio between them be K:L. Pick a number, 
M, which is greater than or equal te both K and L, and, 
each time you wish to increase І and/or | by a small 
amount, do the following: 


C:= C-K 

if С<0 

then do 
<increment [> 
С := СЪМ 

end 

D := D-L 

if Deo 

then do 
« increment [> 
D := D+M 

end 


This process, of course, merely combines two instances 
of the VDC algorithm, using a common duty-master, M. 
Тһе duty-cycle quantities are К and L, the duty-caunters 
are C and D, The method requires virtually no processing 
time or memory space, is completely processor- and 
language-independent, and presents no theoretical limita- 
tion on the degree of precision with which the desired 
ratio may be maintained, 


Technical Forum is a feature intended as an interactive 
dialog on the technology of personal computing. The subject 


| matter is open-ended, and the intent is to foster discussion and 


communication among readers of BYTE. М/ғ ask that all cor- 


respondents supply their full names and addresses to be printed 
with their commentaries. We also ask that correspondents supply 
their telephone numbers, which will not be printed 


Nothing that we have seen so far suggests that the 
duty-cycle quantity could not vary from one occurrence 
of the kickor to the next. This is very handy for, among 
other things, modeling the effects of acceleration and 
velocity upon the position of an object, Suppose we are 
designing a real-time graphics game in which there will be 
a cannon capable of launching a projectile on a parabolic 
path toward a target. Is it possible to generate a parabolic 
path without resorting to a multiplication routine? 
Indeed it isl 

We accomplish this by treating the projectile's horizon- 
tal and vertical velocity components as duty cycles, 
where the common kickor is a routine that runs at evenly 
spaced intervals in time, and the kickees are routines that 
move the projectile one cell horizontally and one cell ver- 
tically, Typically, the projectile's horizontal velocity 
component is a constant in the forward direction, and is 
easy to handle using the formula we have seen here. To 
deal with the possibility that the projectile could, ver- 
tically, be moving either up or down, we will have to in- 
troduce the concept of a negative duty-cycle, If M is the 
duty-master, H and V the horizontal and vertical duty- 
cycle/velocities, and C and D the duty-counters, the 
kickor routine looks like this: 


С: C-H 
if C«o 
then do 
< move projectile one cell to the right > 
C;=C+M 
end 
О := D-V 
if D<O 
then do 
< move projectile one cell up > 
D:- СЕМ 
end 
else if D> =M 
then do 
< move projectile one cell down> 
D:= D-M 
end 
< decrease V by a fixed amount > 


Photo 1 shows the set of projectile positions that are 
abtained when M is 125, H is 25, and V starts off at 75 
and is decremented each kickor pass by 1 until it reaches 
—79. 

More complex (but perhaps less useful) patterns can be 
generated if the kickee is permitted to change the value of 
the duty-cycle or duty-master, if the kickee of one VDC is 
made the kickor of another, and so on. But even in the 
simple forms given here, the applications of this 
algorithm range from data-communications multiplexing 
to printer/plotter control to industrial process simulation 
to—who knows what? Perhaps you will be the next to 
add to the list. gi 


Photo 1: The VDC algorithm сап be used to predict the 
parabolic path of a projectile without the use of multiplication 
or division. 
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Dynamic Simulation in BASIC 
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И you plan to parachute out of an airplane, you may 
want to know the terminal velocity of the open chute. 1f 
you are an amateur rocket launcher, you may want to 
know what orbits can be obtained from a prepro- 
grammed multistage rocket, Answers to these questions 
can be quickly obtained from a personal computer pro- 
grammed in BASIC. 

In general, dynamic systems can be represented by a 
set of ordinary differential equations, such as those 
shown in the figures, The solution can be found by com- 
puter simulation using numerical analysis. We will use 
Euler's method to solve a set of differential equations. 
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Euler's method states that for a given first-order equa- 
tion 


dx = 
dt flt,x) 


the solution can be obtained by the following routine: 


Xati — Xn + hftt,, х.) 
Let — i. + h 


where: 
How 0, 1, 2. ков 


The solution x,., at the time t», сап be calculated from 
the previous solution x, at t,. Therefore, the complete 
solution can be found, step by step, from the given initial 
condition xo at to. The parachuting problem in бриге 1 
can be solved, in BASIC, by repeatedly using the follow- 
ing statements in a BASIC program: 


V -V-FH*(G-D*V*V/M) 
T=T+H 


Begin with the initial velocity V and time T. 

Euler's method definitely solves first-order equations. 
But how about the second-order equations in figures 2 
through 47 We need a magic (mathematical) transforma- 
tion here. For a given second-order equation: 


d'x dx 
Px ү AÑ + py = Е 
du ЕГ 


if xy = x and x, = dx/dt, we obtain the following 
simultaneous first-order equations: 


dx 


—— = х, 


dt 


E = F — Ах, — Вх, 


The above equations are mathematically equivalent to 
the original second-order equation. Euler's method can be 
applied to solve them in BASIC as follows: 


F1-H*X2 
F2-H*(F—A*X2—B*X1) 
X1=X1+F1 

Х2 = X2 + F2 

T=T+H 


Start with the initial conditions X1 and X2 at T. 

This magic transformation can be easily extended te 
the nth-order equation. The result is a set of n 
simultaneous first-order equations that can be solved by 
Euler's method. 

This same transformation can also be applied to the 
moon-landing and rocket-launching problems in figures 5 


and 6. Each second-order equation produces two first- | 


order equations. The result is a set of four simultaneous 


v = velocity 
М = mass dv. В 
D = гад 179 М 
g zgravily . 


Figure 1: Determining the terminal velocity of a mass descend- 
ing by a parachute requires solving a first-order differential 
equation, Computers can solve this equation using Euler's 
method. 


x 
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x z displacement 

M = mass dx, Box, К, _ Í 
К = spring ж” Md M М 
B = lriction 

f=force 


Figure 2: Solving the second-order differential that describes a 
dynamic mass-spring-friction system requires transforming the 
second-order equation into two simultaneous first-order egua- 
tions and applying Euler's method. 
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Figure 3: Euler's method can also be applied to the second-order 
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The corresponding BASIC programming is: 
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Figure 5: Eulers method can be applied to a moon-landing 
simulation, solving the four simultaneous first-order equations 
derived from two second-order differential equations. 
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Listing 1: A BASIC program that uses Euler's method for solving 
differential equations. The example is used to solve the tio first- 
order differential equations derived from the mass-spring- 
friction system in figure 2. 


1 REM MASS-SPRING-FRICTION SYSTEM 
5 HwD.i 

10 PRINT"FRICTION ВАМ =", 
20 INPUT B 

22 IF B<0 THEN END 

24 PRINT"NO. OF DATA s", 
25 INPUT N 

30 X1-0 

40 Х2=0 

50 T=0 

60 FOR [21 TO N 

70 FOR 1=1 TO 2 

80 Fl = X2 

90 F2€*1- B-X2- XI 

100 XI e XI + H*FI 

110 X22 X24 H*F2 

120 Te T4H 

130 NEXT J 

140 PRINT'T =T, "XI e KX) "X2 = KS 
150 NEXT I 

160 GOTO 10 


FRICTION B/M m ? 0.4 
NO. OF DATA = ? 10 


T= 2 Х! = .01 Age .196 

T= 4 Хіш 058316 X2m .372714 
Tw 6 Xlw 140285 Хош .524330 
T= .B Х1 е .252147 Х2 т 646591 
T= 1 Х1 = .386318 Х2- .135829 
T# 1,2 Хіш „536677 X22 791063 
Те 14 Alm .696359 X2- 811945 
Te 1.6 Х! = .B58536 Xam .799682 
T= 1.8 Xlw 1.01689 Х2 ш .750717 
Т= 2 Ales |, 16484 2 ш .BB6553 


FRICTION B/M = ? -9 


Starting with the initial location (K,8) and velocity 
(dR/dt, 20740), the launching orbit can be calculated with 
the turnover function ¢(t) and the multistage rocket- 
thrust function T(t). 

One question remains, What value of А should be used 
in Euler's method? The В is the time increment (or step 
size) of the computation. Based on the numerical analy- 
sis, h must satisfy the following stability condition: 


he — 4 
af(t.x) 
dx 


to have a stable numerical computation. The computed 
solution approximates the exact solution if the value of h 
is chosen according to the stability condition; otherwise 
the computed solution may not be a solution at all. In 
practice, we have to use the maximum estimated value cf 
the partial differentiation |df/dx| in the stability condi- 
tion. This guarantees a stable computed solution for all 
Cases. 


Lets try Euler's method оп the mass-spring-friction 
system shown in figure 2. The analytic solution of the 
system is well known. Thus, we can use this computer 
example as a test for the accuracy of Euler's method. 
Assume the following data: 


= ], fort > 0 


forcing function f 
M| -0Q0,fort <0 
k 
M 


spring/mass ratio 
friction/mass ratio 


B 
0 x — s 10 
M 


and the initial conditions, хЮ}=0 and dr{0)/dt=0 at 
іж0, The equivalent simultaneous first-order equations 


are: 
d -i-Bu-a-f 


The partial differentiations are: 


8h Z0 and of, = — Ë 
ax dx; MI 


Thus, we should choose step size A according to the 
following conditions: 


< — «о 
Of, 
gx, 
ЙА - 02 


af B 
"be ( M ) нап 

where h, < œ indicates a don't-care case. Therefore, 
h=h,<0.2 is the only guideline we have to follow. Let's 
choose h=0,1, The BASIC program is shown in listing 1. 
You specify the B/M value, and the solution is printed 
out immediately. 


You now have a powerful computer tool for solving | 


ordinary differential equations of the nth order, Most 
engineering problems are represented by ordinary dif- 
ferential equations. You can sit down and relax now; let 
your computer do the engineering design work. № 


Reference 
1, Carnahan, B, НА Luther, and J О Wilkes, Applleg Numerical 
Methods Mew ‘York: John Wiley & Sons Inc, 1989, pages 344 
Ih rough 355. 
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Build a Versatile Keyboard 
Interface for the S-100 


One of the first decisions you con- 
front as the builder or purchaser of a 
microcomputer is how to com- 
municate with it. There are three op- 
tions: 


е Use the front panel (if one exists). 
This is so slow, awkward, and error- 
prone that it merits no further discus- 
sion. 

eInterface а video terminal or 
teletypewriter to the computer, usual- 
ly by means of a serial 1/O {in- 
put/output) port. This solution is 
easy to implement, but is often quite 
expensive. 

eInterface a keyboard to the com- 
puter for input and use a video 
display processor driving a television 
monitor for output, Since it uses the 
intelligence of the microprocessor in- 
stead of duplicating it, this method is 
lower in cost and superior in flexibili- 
ty when compared to a stand-alone 
terminal. 


One goal in building my S-100 
system was the development of hard- 
ware and software to provide all the 
capabilities of an intelligent text- 
editing terminal that could be used to 
communicate with a mainframe time- 
sharing system. The third alternative 
was clearly the way to go. I 
discovered that while suitable video 
processors are readily available, 
keyboards are more of a problem. 
The only one I found was a surplus 
keyboard unit. 

The keyboard I chose was 
manufactured by Clare-Pendar, This 
and very similar keyboards are 
available from several sources. It will 
output the full 7-bit ASCTI character 
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set and has both a normal shift lock 
and an uppercase lock that affects on- 
ly the alphabetic characters and a few 
special characters—putting the 
keyboard into а 6-bit ASCII or TTY 
mode. It generates a positive-going 
strobe signal whenever a character- 
generating key is pressed. Several 
special function keys are provided, 
including Repeat and Break keys; 
however, these keys only ground 
their associated output lines. The 
keyboard uses a MOS (metal-oxide 
semiconductor] encoder device and 
requires —12 VDC and +5 YDC. 


Keyboard Interface 

There is a significant reason why a 
standard parallel I/O board cannot 
provide an adequate interface to this 
keyboard. A standard handshaking 
parallel-input port issues a busy 
signal when it is waiting for the pro- 
cessor to accept a character in its buf- 
fer. If a keyboard that does not have 
a busy input outputs another 
character during this time, the con- 
tents of the input buffer wil be 
changed. In most systems, this does 
not actually occur, since the pro- 
cessor has no trouble keeping up with 
a human operator. However, in an 
interrupt driven real-time system, the 
keyboard input process may be 
preempted by a higher-priority pro- 
cess and thus may be unable to han- 
dle characters as fast as they are 
typed. In such a circumstance, the 
keyboard must be locked out until the 
processor is able to accept input; 
otherwise, characters will be skipped. 

The inverse problem is more likely 
when mating a surplus keyboard to a 
microcomputer: if the key signal lasts 


longer than it takes the processor to 
read a character in the buffer, this 
character will be read over and over 
until the signal terminates. Both of 
these problems are avoided if the 
busy signal clears the key signal im- 
mediately and blocks any subsequent 
key signals until the processor reads 
the character. Since most keyboards 
do not provide such a facility, it must 
be provided by the interface. 

Since my Clare-Pendar keyboard 
has no on-board repeat oscillator, 
this must also be included in the inter- 
face. 1f the Repeat key is held down 
while any character-generating key is 
pressed, ] wanted that character to be 
repeated until the key is released. 

Finally, І wanted the Break key to 
be operational, since some timeshar- 
ing systems take special action on 
sensing a Break. Break is not a con- 
trol character; on a terminal with a 
standard current loop interface, il 
open circuits the current loop as long 
as it is pressed. For an К5-232С inter- 
face, Break forces the transmit line to 
a space condition as long as it is 
pressed. Thus, it is necessary for soft- 
ware to sense when the Break key is 
pressed and released. The serial com- 
munication interface I use is based on 
a 6850 ACIA (asynchronous com- 
munications interface adapter), and 
this software outputs the appropriate 
code to the device control register to 
cause a Break (space) level to be 
transmitted when the Break key is 
first pressed and then resets the con- 
trol register when the key is released. 

For the reasons outlined above, 1 
designed and built a special-purpose 
keyboard interface. lt is basically a 
standard parallel] input port, but it 


The keyboard Is 
addressed as two 
adjacent I/O channels; 
the control/status 
channel is the even 
address, while the data 
channel is the 
odd address. 


also handles the busy signal on 
board, incorporates a repeat 
oscillator, allows the processor to 
ascertain the status of the Break key, 
and provides both +5 VDC and 
—12 VDC to the keyboard. | also 
decided to make provision for con- 
necting a paper-tape reader in place 
of the keyboard in order to load soft- 
ware supplied on that medium (rare 
though it is these days). 


Software Interface 

The keyboard is addressed as two 
adjacent I/O channels; the control/ 
status channel is the even address, 
while the data channel is the odd 
address. Any pair of addresses may 
be chosen by appropriate strapping of 
true or inverted A1 through A7 ad- 
dress lines to the inputs of IC10 (see 
figure 1). The true address signal is 
used if the corresponding bit in the 
chosen address is a 1 and the inverted 
signal is used if the bit is a 0. 

Output to the control/status chan- 
nel is used to enable or disable inter- 
гир! from the interface. If bit О is a 1, 
interrupts are enabled; if it is a 0, in- 
terrupts are disabled, The rest of the 
bits are ignored, Interrupts are also 
disabled when power is first applied. 
If enabled, an interrupt signal is 
generated whenever a character is 
output by the keyboard and is 
available to the processor, or while 
the Break key is pressed. This signal 
may be strapped to the inter- 
rupt line (INT) or any of the 
vectored interrupt lines ( VIO - VI7 ) 
if a vectored interrupt controller is 
used, 

Input from the control/status chan- 
nel enables the processor to read the 
keyboard status register. Bit 0 is a 1 
whenever an interrupt would be 
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Figure 1: Schematic diagram for the 5-100 keyboard interface. The address jumpers shown are for channels 0 and 1. Keypressed and 
busy signals may be active high (+ jumper) or active low (— jumper). If a vectored interrupt board is used, the interrupt signal тау 
be jumpered to the processor interrupt line (INT) or any of the vectored interrupt lines (VIO through VI7). The interrupt sig- 
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nal should be left unconnected if interrupts are not used. Data line D7 should be connected io ground inside the keyboard cable 
25-pin plug. If a paper-tape reader is connected in place of the keyboard, D? is used for the high-order data bit. (See power connec- 
tions an page 404.) 
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Listing 1: A keyboard device handler far an 6080-based system. Utilizing program О, 
this routine returns with a 0 flag set if no character is available or the carry flag set if the 


Number Туре Break key іс pressed. If neither condition is true, the character 15 returned to the 
ІСІ 741527 ? accumulator. 
IC2 741574 7 KBSTAT EQU 0 ‘KEYBOARD STATUS CHANNEL 
СЗ 781574 7 RBDATA EQU KBSTAT +1 iREYBOARD DATA CHANNEL 
Ка 555 1 EBD: IN KBSTAT УМРУТ KEYBOARD STATUS 
ICS 741514 T ANI ] Hf NO CHARACTER AVAILABLE, RETURN WITH 
Сб 741514 7 RZ ZERO FLAG SET, CARRY FLAG CLEARED 
С? 741574 7 IN КВОАТА INPUT REYBOARD DATA 
СВ 741.500 t RAL ПР BREAK KEY DEPRESSED, 
ICS 741504 7 RC ‘RETURN WITH CARRY FLAG SET, 
| IC1O 741530 7 RAR ЕСЕ RETURN WITH CHARACTER IN 
IC11 741504 T RET ACCUMULATOR 
C12 7415175 8 
каз 7515175 8 Listing 2: Example program using keyboard input. This is а fragment of a terminal 
| T не | emulator program which reads characters from the keyboard by calling the keyboard 
device handler and looping until a character is available. It also takes the appropriate 
(C16 7415132 7 
17 741544 7 action when the Break key is pressed. 
IC18 74.514 7 . 
ІС19 8797 В 2 
ІС20 8197 B : 
Ic21 LM340T-5 "S LOOP: CALL KBD ‘WAIT FOR CHARACTER FROM KEYBOARD 
12 LOOP 
Power connections for figure 1. IC BREAK ‚СО HANDLE BREAK 
.PROCESS CHARACTER 
generated if enabled, making possible | 
program input/output. JMP LOOP 
processor reads it with an input from 
the data channel. Output to the data  ВНЕАК: CALL KBD ‘WAIT FOR BREAK KEY TO BE RELEASED 
channel has no function, IC BREAKI 
The keyboard generates only 7 bits ң 
of data, so the high-order bit 7 of the SPEAR corn 
data channel is used to indicate the IMP LOOP 


status of the Break key; it is a 1 while 
the Break key is pressed. 

A simple keyboard device handler 
for an 8080-based system is shown in 
listing 1. It is written so that the call- 
ing program can decide what to do if 
no character is available. In that case, 
the routine returns with the 0 flag set. 
If the Break key is pressed, the 
routine returns with the carry flag set. 
[f a character is available, neither flag 
is set, and the routine returns with the 
character in the accumulator. 

Listing 2 shows a fragment of a ter- 
minal emulator program that inputs 
characters by calling the keyboard 
device handler, loops until a 
character is available, and takes ap- 
propriate action when the Break key 
is pressed. 


Circuit Description 

A schematic for the interface is 
shown in figure 1, All logic, except 
the 8197 bus drivers, the 7406 inter- 
rupt and Busy driver, and the 555 
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repeat oscillator, is low power Schot- 
tky (7415). All keyboard and bus in- 
puts have hysteresis receivers (741,514 
or 741,5132 Schmitt triggers) for max- 
imum noise immunity. Bus inputs see 
only a single 74LS load. 

When the keypressed line goes ac- 
tive (high or low, depending on how 
it is strapped), the Keypressed-Strobe 
flip-flop is set, clocking a character 
into the data latches (ICs 12 and 13) 
and setting the Data-Available Hip- 
flop. The Data Available signal then 
clears the Keypressed-Strobe Flip-Flop 
and holds it cleared until the pro- 
cessor has read the character. Mean- 
while, any further Keypressed signals 
are prevented from changing the data 
in the latches. No conditioning is pro- 
vided for the keypressed line since my 
keyboard generates a clean Key- 
pressed Strobe. 

If the repeat line is low when the 
keypressed line goes active, H-3 goes 
low, setting the Repeat-Enable flip- 


flap. The repeat oscillator then can 
clock the Repeat-Strobe flip-flop, 
which in turn sets the Data-Available 
flip-flop. The Data Available signal 
clears the Repeat-Strobe flip-flop and 
holds it cleared until the processor 
has read the character in the data 
latches. The cycle then repeats ap- 
proximately 10 times per second, so 
the character in the data latches is 
read over and over. When the repeat 
line goes high, the Repeat-Enable Пір- 
flop is cleared so the oscillator can no 
longer set the Data-Availabie flip- 
flop. Contact bounce when the 
Repeat key is initially pressed really 
does not matter, hence the repeat line 
is not conditioned. 

If an input or output operation is 
made from or to the board, F-8 goes 
low, causing G-4 to go high if the 
(odd) control/status channel is 
selected and causing G-1 to go high if 
the (етеп) data channel is selected. 

If the control/status channel is 


selected, coincidence of PDBIN and 
SINP causes H-8 to go low, enabling 
the status drivers so the processor can 
read the state of the Data-Available 
flip-flop. Coincidence of PWR and 
SOUT causes G-13 to go high, clock- 
ing DOO into the Interrupt-Enable 
flip-flop. 

If the data channel is selected, coin- 
cidence of PDBIN and SINP causes 
H-11 to go low, enabling the data 
drivers so the processor can read the 
latched-keyboard data. The trailing 
(rising) edge of this signal also clocks 
а біліс the Data-Available flip-flop, 
clearing it. 

The Break signal, after condition- 
ing, is ORed with bit 7 of the data 
latch ІСІ2. The keyboard generates 
only 7 bits of data, so bit 7 is strapped 
to ground inside the keyboard con- 
nector plug and the processor inter- 
prets bit 7 as the Break key. The 
Break signal is also ORed with the 
outputs of the Keypressed-Strobe and 
Repeat-Strobe flip-flops and hence, 
like them, can set the Data-Available 
flip-flop. 

If а paper-tape reader is connected 
in place of the keyboard, the Break 
input is left unconnected so that bit 7 
is used for data from the reader. The 
true or inverted Data Available signal 
is also available on the busy line T-6 
te allow a conventional handshaking 
interface with the reader. 

ff the Interrupt-Enable and Data- 
Available flip-flops are both set, the 
output T-12 of the interrupt bus 
driver goes low, EM 

The Power-On Clear signal (POC) 
initializes the interface by clearing the 
Keypressed-Strobe, Kepeat-Strobe, 
Data-Available, and Interrupt-Enable 
Flip-Flops. 


Construction 

] constructed the interface on a 
Processor Technology wire-wrap 
prototype board. This is supplied 
with the LM340T-5 regulator, heat 
sink, and decoupling capacitors need- 
ed for the +5 VDC supply. 1 con- 
structed a zener-regulated —12 VDC 
supply in the discrete component area 
below the heat sink. 

Wire-wrap sockets (16-ріп) are not 
supplied with the board and must be 
obtained separately, Figure 3 shows 
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Figure 2: Schematic diagram of the interface power supply. The 0.1 pf capacitors on the 
+5 VDC output are ceramic disk despiking capacitors. 


recommended component placement, 
designed to simplify interconnections 
and minimize wire lengths. All pins of 
the lower row of sockets, which pro- 
vide connections to the bus lines, 
should be soldered to the board. It is 
sufficient to solder the four corner 
pins of the rest of the sockets. The 
sockets should be oriented so that, 
when viewed fram the rear (pin) side 
of the board, pin 1 is in the upper Jeft- 
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hand corner, pin 8 is soldered to the 
ground land, and pin 16 is soldered to 
the +5 VDC land. Between each pair 
of sockets, a pair of holes is left, one 
connected to +5 VDC and the other 
connected to ground. These are in- 
tended for the installation of 0,1 pf 
ceramic disk bypass capacitors for 
+5 VDC supply despiking. I in- 
stalled the capacitors at the locations 
Shown in figure 3. (The disk 
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Figure 3: Component placement for the interface board. The ceramic disk despiking capacitors referred to in figure 2 are shown be- 
tween the integrated circuit sockets. 


wire-wrapped jumper from pin 8 

Function Interface Back Panel Clare-Pendar (ground) of the socket to pin 7 for 
16-Pin DIP 08-255 Keyboard Edge 14-pin circuits and to pin 1 for the 
Connector Connector Connector 8-pin 555. 

H The discrete timing components for 
са. the 555 oscillator, the pull-up 
resistors for the repeat and busy lines, 
and the components for the break line 
conditioning circuit are soldered to 
two DIP (dual in-line pin) header 
plugs as shown in figure 3. These 
plugs are then installed in sockets at 
the locations shown. 

Connections to the keyboard are 
made through a 16-pin socket. I used 
a 16-conductor flat cable jumper with 
a DIP plug at one end to connect this 

3 socket to a 25-pin socket (DB-255) on 

о. pe the computer's back panel. Table 1 

shows the pinouts for both sockets. [ 

Table 1: Pinout connections for the cable between the keyboard and the 5-100 inter- then made up a 6-foot cable with a 

face board. 25-pin plug (DB-25P) at one end and 

3 a 20-contact printed-circuit edge con- 

capacitors supplied with the board All integrated circuits, regardless of nector (AMP 582963-2 with 42839-4 

were too large to fit between the the number of pins, are inserted with pins and a 582501-1 polarizing key) at 

sockets and I had to use physically ріп 1 іп pin 1 of the 16-pin sockets. lt the other to mate with the 
smaller ones.) is then necessary to install a short keyboard. № 
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PERT Organization 


A Technique for Evaluating Schedules 


The acronym PERT stands for Pro- 
gram Evaluation and Review Tech- 
nique, a mathematical method used 
by thousands of computer program- 
mers on both large and small systems 
ta solve one of the basic problems of 
middle-level managers: how to deter- 
mine the relative importance of the 
tasks under their supervisian. 

Let us define a middle-level man- 
ager as a person responsible for a pro- 
ject comprised of many tasks. Vari- 
ous low-level managers, each respon- 
sible for one particular task, report to 
the middle-level manager. (By con- 
trast, the top-leve! manager is more 
concerned with deciding which pro- 
jects to undertake, and formulating 
policy.) The basic purpose of the 
middle-level manager is to anticipate 
possible obstacles and still complete 
the project on time. 


A Typical Problem 

In order to more clearly illustrate 
the middle-level manager's problem, 
let's be specific and assume that the 
project is the construction of the fifth 
floor of a seven-story office building. 

The project begins with the form- 
ing and the pouring of concrete. The 
procedure is supposed to take six 
days, but for some reason it takes 
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seven days. Now the project is a day 
behind schedule. 

At this point, the manager looks at 
the various tasks: plumbing, spray 
fireproofing. and so on, and notes 
that while most of them will require 
from three to five days, the installa- 
tion of electrical wiring in the wall 
wil require sixteen days. Accord- 
ingly, he hires a few more electri- 
cians, and the electrical wiring is in- 
stalled in fourteen days. Now the pro- 
ject is a day ahead of schedule. 


In several ways, 
the calculatlon of T2 
Is the reverse of 
the calculation of T1 


Or is it? After the walls have been 
wired, the next step involves the lath 
and plaster, which can't be started 
until the insulation has been installed. 
The insulation requires only three 
days, but that can't progress until the 
electrical testing has been completed, 
and that requires three days. Of 
course, the testing can't begin until 
the ceiling air ducts and Fixtures are 
in, which takes five days...and so on 
and so on. The upshot is that the pro- 


ject is still one day behind, 

The problem in this example 
(taken, as is much of the material in 
this article, from Fundamentals of 
Data Structures, see references) is 
that the electrical wiring is not a 
critical activity (ie: a task that causes 
the entire project to slip if it falls 
behind schedule). In fact, in this ex- 
ample the manager should have hired 
fewer, not more, electricians, and 
allowed the wiring to take as many as 
twenty-eight days. The extra money 
could have been used to hire more 
people for the spray Fireproofing and 
installation of ceiling ducts and Ях- 
tures, which are critical activities. 

But how can the manager deter- 
mine what is a critícal activity and 
what is not? This is where PERT 
comes in. 


Analyzing Problems with PERT 
There are many ways to apply 
PERT. 1 will illustrate one simple ap- 
plication. The first step is to number 
each task, or activity, in such a way 
that they can be performed in numeri- 
cal order. For example, we cannot re- 
quire that activity number 7 be fin- 
ished before activity number 4 is 
started, for if this is the case, then ac- 
tivity number 4 should be designated 
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as some number higher than 7. If 
there are п activities, then they 
shauld be numbered from 1 to n. 

To adapt our scheme to computer 
notation, we will now set up a two- 
dimensional array, called B. If we re- 
quire that for each pair of activity 
numbers I and J, 1 be finished before J 
can start, we set B,J} = 1. Other- 
wise, we set B(I,J) = 0. (IF we use a 
version of BASIC that does not allow 
double subscripts for arrays, or if we 


o 


5 © 
Ne v 


use assembly language, we can 
employ the following trick: set up a 
single array A, containing н” 
elements, where n is the number of 
activities, and then refer to each 
B(L,]) array element as A(K), where 
we have assigned К = nxt(I—i)-) 
before referring to A(K). Thus, ele- 
ments В(1,1) through B{1,n) are 
represented as А(1) through А{и); 
В(2,1) through B(2,n) as A(n+1) 
through А(2м); and so on.) 


Ne 


e DAYS 


© © 
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4 DAYS 8 DAYS 


7 OATS 


3 DAYS 


Figure 1: Typical project containing ter tasks, or activities. Each task requires a certain 
number of days for completion and can be begun only when the preceding tasks have 


been finished. 
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9 DAYS 


We initialize this double array to 
all zeros and then input various pairs 
of numbers [ and J, where we want to 
set B(l,]) = 1 according to the above 
rule. We also set up another array T, 
such that Т(1) is the amount of time 
taken by activity number 1. If T(7) 
= 5, then activity number 7 takes 
five days to complete, (Actually it 
could be five weeks, or even five 
hours, just as long as the same units 
are used throughout the array T.) АП 
the numbers T(]}, as] varies from 1 to 
n, must be entered. 

Now we have all the input we need, 
and we can proceed to calculate 
which activities are critical. We must 
first set up an array that we will call 
T1, such that each element T1(1) is the 
earliest starting time for the activity 
number 1. If T1(5) = 9, then activity 
number 5 cannot be started before the 
ninth day of the project. (From now 
on, we will assume that all times are 
given in days.) 

А possible reason why T1(5) might 
equal] 9 is revealed in figure 1. The 
numbers in circles are activity 
numbers, and we have drawn arrows 
between activities; all activities linked 
by incoming arrows must be com- 
pleted before the next activity can 
begin. Activity number 1 takes five 
days, and activity number 3 takes 
three days. If we look only at the up- 
per part of the diagram, we might 
think that activity number 5 could 
start alter eight days. However, if we 
look at the rest of the diagram, we see 
that we have to perform activity 
number 2, which takes four days, and 
then number 4, which takes five days, 
before we can do number 5. So 
number 5 cannot, indeed, start until 
after nine days. 

(One confusion that often arises is 
that if a task requires three days, and 
it is begun, let us say, on Monday, 
the task should be finished by 
Wednesday. Yet Wednesday is two, 
not three days after Monday. The 
solution to this paradox is to consider 
а day as a 24-hour period. If a task is 
started at 8 am Monday, and it takes 
three days, we consider it to be fin- 
ished at 8 am Thursday, although in 
reality it will be finished by 5 pm 
Wednesday.) 


In figure 1, the arrow drawn be- 
tween activities I and J corresponds to 
Bil, J} = 1. Thus we have B(1,3) = 1 
and В(3,5) =1. It is debatable 
whether or not we should set B(1, 5) 
= 1; after all, activity number 1 must 
be completed before activity number 
5 can begin, but only in an implied 
sense. [n this case, it does not really 
matter if B(1, 5) = 1. In general, re- 
dundant pairs of activities can either 
be provided as input or left out; the 
critical-activity calculation will come 
out the same, regardless. 

The calculation of the earliest start- 
ing time, T1(I) is performed as I 
varies from 1 to n. At each stage, we 
look at all ВІК, I), For K less than I, 
such that B(K, I) = 1. If nothing has 
to finish before activity number | can 
start, then we set TJ(I) = 0, since ac- 
tivity number I can now clearly start 
at time zero. In setting up the prob- 
lem of figure 1, we would set T1(1) = 
0 and 719) = 0. 

[Ё there is оле array element B(K, I) 
that satisfies the condition above, 
then we add T1(K}, the earliest time 
at which activity К can start, to T(K), 
the time that activity K takes. Thus, 
in Figure 1, in order to calculate 
T1(3), we would add T1(1) and T(1). 
We find that activity 1 can start at 
time zero, and it takes five days. 
Clearly, activity 3 cannot start until 
after five days—that is, T1(3) = 5. In 
the same way, we calculate Т1(4) = 
4. 
If there is тоге than one element 
ВіК, I} that satisfies the condition, 
then we perform the above calcula- 
tion several times and choose the 
largest answer. Let us calculate T1(5) 
as shown in figure 1. We have: 


T1305 
Т) = 3 
ТЗ} + T(3) =8 


апа 


Т4) = 4 
Tí4) = 5 
Т14) + Т4) =9 


This is the calculation we made be- 
fore. One condition is that activity 
number 5 cannot start until after eight 
days; the other condition is that ac- 


tivity number 5 cannot start until 
after nine days. Therefore, it is the 
ninth-day starting date that is impor- 
tant. In general, there might be three 
or more cases that we have to con- 
sider, and we take the largest of the 
calculations. 

The resulting values of T1(1), for all 
I, are shown in figure 2. In practical 
cases, usually the last activity in the 
project is to clean up, and we cannot 
clean up before we have finished 


©, © 


everything else. In the next calcul- 
ation, we must assume that the last 
activity cannot be started before 
everything else is finished. [Е this is 
not the case, we set up a dummy ac- 
tivity, like activity number 10 in 
figures 1 and 2. This takes no time at 
all and ends the project. 

If Til) = J, this does not necessari- 
ly mean that activity number I must 
begin at time J. Look at activities 6, 7, 
9, and 10 in figure 2, and suppose that 


© © 


5 DAYS 3 DAYS 2 DAYS 2 DAYS 
Ti'Q Ties Ti«16 Ti-20 
Ф —————- Ф » * 
T DAYS 5 Oars Ò DAYS 
Т1 =11 Т1 +18 Т1: 22 


Figure 2: For each activity in figure 1, T1 (the earliest time that each activity can start) 
ean be calculated according to the scheduled completion times of preceding activities. 
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they all start at the times given: that 
is, on the eleventh, eighteenth, twen- 
tieth, and twenty-second days, re- 
spectively. Now look at activity num- 
ber 8. [t is scheduled to begin on the 
eighteenth day, but it could also be- 
gin on the nineteenth day (because 
the task takes three days, and by the 
time it is finished we are up to day 
twenty-two, which is activity number 
10 —the end of the project.) 

We are now ready to start the next 
calculation, This time we are calcul- 
ating a set of values called T2(1), for 
all [ from 1 to n, but we will calculate 
them in reverse order. That is, we will 
calculate T2(n) first, then T2(n —11, 
and so on, and calculate T2(1) last. 


To speed up a project, 
we must accelerate an 
activity that lies on 
every critical path 


The time Т2(1) is the latest time that 
activity number ] can end without 
causing the entire project to slip. A 
moment ago we saw that activity 
number 8 could occur on either the 
eighteenth or the nineteenth day, and 
it would end on either the twenty-first 
or the twenty-second day. Therefore 
T2(8) would be 22, because the 
twenty-second day is the latest time 
that activity number 8 can end. 

Before we see how to calculate 
Т2(1), let us see how we can use it. [n 
our example, we have T1(8) — 18 
and T2(8) = 22. What does this 
mean? It means that activity number 
8 cannot start before day eighteen, 
and it must finish by day twenty-two. 
Therefore, this activity cannot take 
more than four days. In fact, it is sup- 
posed to take three days (T(8) = 3), 
and it can slip by one day, but nct 


| more than one day (otherwise, the en- 


tire project will slip). In this case, ac- 
tivity number 8 is not critical. IF it 


| were scheduled to take four days— 


that is, i£ T(8) were equal to 4—then 
it would be critical. So as soon as we 
calculate T2(I) for all I, we will know 
immediately which activities are 
critical. 

To calculate ТӘ), we look at all 


Bil, В, for J greater than I, such that 
Bil, J) = 1. if there are no instances 
(which, under our assumptions, will 
happen only for the last activity in 
the project, ie: [ = м) we set Т2{]) 
equal to ТИП) + Til). That is, the 
last activity must start by time ТІС), 
and it requires time T(I), so it must 
finish by time ТІС) + ТЇЇ) in order 
to get the entire project done in the 
least amount of time that is consistent 
with the data we have provided about 
all its various activities. 

[f there is one B(I, Т) that satisfies 
the condition above, then we subtract 
TU) {the time that activity J takes) 
from 120), the latest time that activ- 
ity ] can be finished while keeping the 
project on schedule. Since the values 
of TXI} are being calculated in re- 
verse arder, we can assume that T2(J) 
has already been calculated. In the 
project shown in figure 2, we get the 
value of T2(9) by subtracting T(11) 
from T2001), because activity 10 
takes no time, and the answer is 22. 
We get T2(7) by subtracting Т(9) 
fram T2(9), and the answer is 20. 

Note what this last answer means. 
The ninth activity takes two days, 
and it must be done by day twenty- 
Iwo, This means that it must start by 
day twenty. [f we look at figure 2, we 
can see that this implies that activity 
number 7 must also be finished by 
day twenty. [n the same way, we cal- 
culate T2(8) = 22. 

Finally, if there is more than one 
Bil, J) that satisfies the condition, 
then we perform the above calcula- 
Hon several times and choose the 
smallest answer. For example, if we 
calculate T2(6) in figure 2, we have: 


Т2і7) = 20 
Т(7) = 2 
T2t7) - T(7) = 18 


and: 


T2(8) = 22 
ТІ8) = 3 
1248} — Tis) = 19 


This means that activity number 6 
must end by the eighteenth day, and 
also by the nineteenth day. There- 
fore, the eighteenth-day deadline is 


the one we must heed. We can ob- 
serve a number of ways in which the 
calculation of T2 is the reverse of the 
calculation of T1: we go from back to 
front; we look at B(L]) instead of 
B(K,D); we must have J larger than I, 
instead of K smaller than I; and when 
there are several calculations at one 
place, we take the smallest, instead of 
the largest, of the results. 

The resulting values of T2(I), for all 


I, are shown in figure 3. We can now 
look at T1(I) and Т2(1), for all I, and 
calculate which activities are critical, 
As we have noted above, activity 
number 1 is critical if TXI) — ТИП) 
= ТІ); otherwise, it is not, The 
critical activities in Figure 3 are num- 
bers 2, 4, 5, 6, 7, 9, and 10. The non- 
critical activities are 1, 3, and 8, 

We now have the answer to the 
manager's problem in this case: activ- 


©, 


5 DAYS 3 DAYS 2 DAYS 2 ОАҮЗ 
T1*0 T155 T1*18 Ti*'290 
Te *6 T2 9 T2* 20 T2222 
eo — 6 ® m 
T DAYS 3 DAYS DAN 
T1311 71418 Tis 22 
T2 «16 T2 "22 Таз 


4 DAYS 5 DAYS 
Ti" Ò Tisa 
T2*4 Т2 = 9 


Figure 3: Т2 (the latest time that each activity can be finished without throwing the en- 
tire project behind schedule) can be calculated for each activity in the project of figure 1. 
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ities 1, 3, and 8 should not be ac- 
celerated because they will not affect 
the project's completion time. On the 
other hand, any one of these three ac- 
tivities could slip by one day without 
affecting completion time. (In fact, 
activities 1 and 8, or activities 3 and 
8, could both slip, but not both activ- 
ities 1 and 3.) 

The critical activities can all be seen 
to lie on one path from the beginning 
to the end of the project. This is called 
a critical path. In general, there might 
be more than one critical path in a 
project. If an activity is critical, it 
cannot slip without affecting project 
time—that is, if it is on a critical path. 
On the other hand, speeding up any 
one activity will not speed up the en- 
tire project unless the accelerated ac- 
tivity is on every critical path. 


Machine Coding Considerations 

IF the tota! number of activities is 
so large that we cannot fit all of the 
array elements ВТ, J) into the number 
of available words of memory, we 
may use the following trick. Since 
each element ВС, )) is either 0 or 1 
(such a matrix B is often called a 
boolean matrix), we can put each ele- 
ment into a single bit of a memory 
location, On an 8-bit machine, work- 
ing in assembly language, we would 
represent ВІ, J} by first dividing J by 
8 and obtaining a quotient of K and a 
remainder of L. We would then store 
Bil, Ј in the Lth bit of B(I, К), and the 
dimensions of B would now be n by 
n/8 instead of n by n. 

To accomplish this representation, 
we use an auxiliary table P, such that 
table element P(1) is the zeroth bit 
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(from the right—ie: in the binary 
number's units bit), element P(2) is 
the first bit (ie: the number's 2' bit), 
P(3) is the second bit (ie: 2* or 4), and 
so on. We can set up this table by set- 
ting P(1) = 1 and then P([ +1) = 
2ХР4) for I = 1 to 7. To set the Lth 
bit of X, we perform the logical OR of 
P{L+1) and X, and store it in X; to 
test the Lth bit of X, we perform the 
logical AND of P(L--1) and X, and 
test the zero status flag. On a 16-bit 
machine, we do the same analysis, 
substituting 16 for 8. 

In integer BASIC, even on an 8-bit 
machine, each integer is customarily 
stored in 16 bits. If the logical AND 
and OR functions are not available in 
the given dialect of BASIC, or by 
means of standard library functions, 
then we can test the Lth bit of X by 
adding it to itself (that is, shifting it 1 
bit to the left) N—1-—L times, and 
seeing whether or not the result is 
negative. We can set the Lth bit of X 
by adding P(L-F1) to X, provided 
that we know this bit is not set (by 
testing it as above). 


Exploring Further 

Further analyses of critical paths or 
critical activities will be found in Ellis 
Horowitz and Sartaj Ѕаһпіѕ Fun- 
damentals of Data Structures. These 
authors describe two graphical 
models of a project —the AOV (activ- 
ity on vertex) model, in which each 
vertex of a graph like figure 1 cor- 
responds to an activity, and the AOE 
(activity on edge) model, in which an 
activity corresponds to an edge, or 
arrow between nodes. The critical- 
path algorithm given there is actually 
for the AOE model, whereas the one I 
give here is for the AOV model. The 
authors also provide a discussion of 
an algorithm (called topological sort) 
which can be used to renumber all the 
activities if the numbering that is used 
does not satisfy our fundamental pro- 
perty of carrying out all activities in 
the project in their numerical order. 8i 


Reference 
1. Horowitz, Elfis and бапа) Sahni. Fun 
damentais of Data Structuras. Rockville 
MD: Computer Science Presa, 1976 


Should the DO Loop Become an 
Assembly-Language Construct? 


The 1970s saw the inception and 
growth of microprocessors as well as 
continuing growth and improvement 
in the architecture and processing 
power of minicomputers. Although 
the architecture of CPUs (central pro- 
cessing units) has varied widely 
through the years, the majority of the 
new 16-bit microprocessors have 
emulated, to various degrees, the 
stack-pointer architecture once found 
in the DEC (Digital Equipment Cor- 
poration) PDP-11. 

The stack pointer is used to control 
an area in program memory where 
temporary data and subroutine- and 
interrupt-return addresses can be 
stored separately from the main pro- 
gram. The stack-pointer approach 
has proved useful to programmers be- 
cause it allows reentrant, nonself- 
modifying subroutines. This ap- 
proach can be contrasted with ma- 
chines (e.g., the DEC РОР-8) where a 
subroutine return address is saved in 
the first location of the subroutine 
proper, which can reside only in pro- 
grammable memory. 

An additional feature now found in 
most processors is the familiar pro- 
cessor-status register containing flag 
bits formed from the result of ALU 
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(arithmetic logic unit) operations on 
data, With conditional branch, jump, 
jump to subroutine, and return {as 
well as interrupt) instructions avail- 
able on the various processors, pro- 
gram loops can become very compact 
and intricate. 

A well-designed instruction set can 
give the engineer and programmer 
every degree of freedom and every 
feature desired. But does it? 


An Example 

Take the case of the assembly-lan- 
guage program in which a positive 
binary word in memory is required 
for the next sequence of instructions. 
But for various reasons (known only 
to the programmer), the word may 
instead be stored as a negative value, 

In the Motorola 6800, Fairchild ЕВ, 
and even the Motorola 68000 micro- 
processors, such a value must be 
loaded and tested for positive status, 
[f negative status results, the data 
must be complemented via a branch 
to the proper code before returning to 
normal program execution, There has 
been one processor available For some 
time, however, that performs the ab- 
solute-value conversion with a single 
instruction; Texas Instruments" 
TMS-9900. 

Obviously, there are other instruc- 
tions that could make programming 
tasks far simpler. Disregarding for a 
moment the desire of manufacturers 
to minimize microcode requirements 
to limit the size of silicon wafers, and 


the argument that some missing in- 
structions can be “worked around” 
through use of other instruction 
chains, it is obvious that highly in- 
novative and useful instructions can 
still be invented by clever users and 
designers of computers. Users still 
need more innovative instructions to 
help relieve the monumental pro- 
gramming requirements of the 1980s, 
(After all, where would computers be 
if architecture development stopped 
with the invention of the subroutine 
and the carry bit?) 

The following discussion will show 
how one set of “new” instructions (or 
acceptable variations) can be found 
scattered, piecemeal, in a number of 
existing modern processors, but that 
no one processor supplies the user 
with the entire set. In particular, the 
first new instruction, requiring mere- 
ly a modified stack pointer, has yet to 
be found in a survey of a number of 
late-model processors. This instruc- 
tion, along with its mate, allows as- 
sembly-language programming of 
DO loops. 


"New" Instructions 

For the discussion of these instruc- 
tions shown in conceptual form in 
table 1, ] ask the reader to assume 
that the processor has at least one 
stack pointer, one or more accumula- 
tors, and, perhaps, additional main 
registers. This model, in figure 1, re- 


sembles the architecture of the 
PDP-11 and 6800. 
October 1951 € BYTE Publications Ec 413 
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Mnemonic 


DOAN 


Function 


The address of the instruction following this one (PC + 2) is saved on 


the DO stack, along with the loop-counter value п, The DO loop will 
then begin at the instruction following this one (at PC -+ 2). (See figure 2.) 
NXT The ending instruction ol a DO loop. In the DO consiruci, the value 
n is decremented and tested for 0, Нл does по! equal 0, Ihe axacu- 
tion is resumed at the location saved in the DO slack. If doas 
equal 0, program execution сопііпџеѕ at the next Insiroction after 
МХТ. DO ioop nesting is permitted by чище of stack control. 
Converts binary value at eltective address N to absolute binary 
value and stores it back In N or in an accumulator, Processor-stalus- 
word flag is set if value was originally posilive. 
Converts а 4-bit binary value at effective address М to its ASCII 


equivalent (0 through F). 


Tests a value al effective address N to see il it із а legal hexa- 
decimal ASCII character symbol (0 through F). H it 1$. the character 
is converted to the 4-bit binary equivalent. If it is nol, a processor 
Status flag is set and conversion dogs not occur, 


SACH п. М 


Searches for tha word or character n in à page of memory begi- 


ning at effective address M until either the first occurrence ol that 
character or end-ol-page. (Page size fixed al some value.) M the 
search jails, a processor stalus flag is set. If Ihe saarch succeeds, 
the location of the character is saved In a lemporary register. 


SRCH n, =M 


Similar to above, but search proceeds in a negative direction from 


effective address M to eng-of-page. 


Table 1: Innovative and useful instructions, some of which are now available to 
microprocessor users. These instructions are not all available on any one processor. 


[t is interesting to consider how 
these instructions have been imple- 
mented in various processors. These 
data are shown in table 2. The seven 
instructions listed are not to be con- 
strued as the only instructions eligible 
for consideration, They are presented 
as thought-provoking examples. 


The DO Loop Instructions 

Frequent use of nested execution 
loops (ПО... CONTINUE loops іп 
FORTRAN, FOR . . . NEXT loops in 
BASIC) raise the question: Why not 
allow a DO loop construct in assem- 
bly language (i.e., in the architecture 
of the processor itself)? Conceptually, 
a processor architecture to accom- 
plish DO loops would take the struc- 
ture of figure 1b, where a DO pointer 
addressing a DO stack has been 
added to a processor of simple archi- 
tecture resembling the 6800 micropro- 
cessor, 

The DO stack would function as a 
conventional stack, except, unlike a 
conventional stack that saves the next 
(return) address for a subroutine, the 
DO stack saves the next (looping) ad- 
dress followed by an additional value 
n. (See figure 2.) The value n is the in- 


teger number of times the loop is to 
cycle. The loop is initiated with the 
DO n instruction, but program flow 
continues inline. 

The value л could reside in an ac- 
cumulator or some other processor 
register rather than residing in pro- 
gram memory immediately after the 
DO op code, Then a reference to a 
location or register that contained the 
address of the operand value would 
remove the need for self-modifying 
code if n were to be a variable (e.g., 
DO (n) or DO Ra). To show as simply 
as possible the operation of the DO 
instruction, the general form DO п 
will be used here. 

The DO loop is bounded by an 
NXT instruction op code. Upon reach- 
ing this instruction, the control logic in 
the processor uses the DO pointer to 
reference the location of the value м 
on the DO stack, The value n is then 
temporarily pulled and decremented. 
If the value of n is not О after the de- 
crement, the new n value is pushed 
back onto the stack, and the next two 
stack values (D-2 and D-1) are read 
out as the address to loop back to for 
further iteration. Figure 2 compares 
the conventional stack pointer to the 
new DO pointer in more detail. 
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Figure 1: Block diagram of a typical processor with stack pointer. Figure Іа is based оп 
the 6800 microprocessor: in figure Ib (see page 416), the DO Pointer has been added. 


[f the value n is О after being decre- 
mented, however, the DO loop is de- 
fined as being completed. The DO 
pointer is adjusted to its preloop 
value (D) and execution continues 
with the first instruction after the 
NXT op code. 

DO loops can be nested using these 
rules, Well-designed DO loops con- 
figured under the same nesting rules 
as FORTRAN or BASIC would not 


terminate prematurely. The DO 
pointer could be in error only 
through procedures that are com- 
monly accepted as illegal in high-level 
languages or procedures in assembly- 
language programming similar to il- 
legal exits from subroutines and inter- 
гирі, 

A DO loop controlled by a DO 
pointer would then match high-level 
language requirements and would re- 
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Table 2: Present implementations of "new" instructions. 
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Figure 2: Comparison of a Jump to Subroutine instruction with proposed DO instruction. This diagrams the positions of the SP (stack 
pointer) relative to the PC (program counter) and the DP (DO Pointer) relative to the PC—both before and after the respective in- 
structions have been executed (based on the architecture of the Motorola 6800 microprocessor). 


lieve compiler writers of the burden 
of performing these operations with 
long strings of assembly-language in- 
structions. The DO loop would also 
be made available to assembly-lan- 
guage programmers and microproces- 
sor-hardware engineers, 

What about the processors current- 
ly competing on the market? In table 
2, there is a reference to the ОВ, in- 
struction of the 68000 microproces- 
sor, which performs the function of 
the proposed NXT instruction. But 
the user is left without the benefits of 
the automatic stacking operations of 
the proposed DO Pointer. 


Variations 
Studies of op-code usage have 
shown that the DO loop feature I've 


described could be "appended" to 
common op codes, such as ADD, 
SUB, IN, and OUT, so a common 
function could have the added fea- 
tures of automatic DO pointing. For 
example: 


DO n 
SUB CONSTANT 
NXT 


would become: 


SUBDO n, CONSTANT 
NXT 


This approach, however, involves a 

departure from the regularity desired 

in modern instruction-set designs. 
Single instructions with the loop- 


and-decrement mode are already avail- 
able in several forms on the 280 
(LDIR and LDDR for moves; CPIR 
and CPID for the SRCH function; 
INIR, INDR, OTIR, and OTDR for 
input/output; and DJNZe for а func- 
tion similar to МХТ). The 280 does 
these without benefit of a true DO 
pointer and without being able to 
combine arithmetic instructions and 
other general functions under one 
main DO loop. 

It is feasible (and imperative} that a 
general DO architecture be inciuded 
in future processor designs. There is a 
demonstrable need for the DO archi- 
tecture, and it has been shown how 
such operations can be incorporated 
easily into many of the available ar- 
chitectures. 
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$7500 


COMPLETE 


SPELLING PROOFREADER and 
COMPUTER DICTIONARY 


EXTRA FEATURES 

* Automatic rhyme finder 
Crossword puzzle solver 
Correct spalling finder 
Word counter 
Word frequency analyzer 
Dictionary builder 


AVAILABLE FOR: 
* B" Single Density CP/M'™ 


“Тһе WORD is out! 
Works with the editor of your 


choice to find those lurking spell- 
ing errors and sneaky typos. 


SPELLING CHECKER 
45,000 word dictionary 
Checks over 10 pages/minute 
Handles apostrophes, hyphens — soon — 
Marks mistakes in file s ом" North Star'™ 
CDOS", CP/M' compatible * 514" Superbrain'" 
Needs only 32K system е Apple'" | болсан!" CP/M 


OASIS SYSTEMS (714) 291-9489 
2765 Reynard Way, San Diego, CA 92103 


ATTENTION GOVERNMENT D P 
USERS AND PURCHASERS 


We represent many fine micro products and manufacturers 
on the U.S. Government's GSA Schedule, including 


Apple, Cromemco, Micropolis 
and Seequa Computers 


Purchasing from the Schedule will save you the time 
consumed by the bid process, Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 
products represented. 


Азмееесеееесеге 
| the dependable store 


257 West Street, Annapolis, MD 21401 — (301) 268-6505 
13A Allegheny Avenue, Towson, MD 21204 — (301) 296-0520 
9330 Georgia Avenue, Silver Spring, MD 20910 — (301) 588-3748 
6671 Backlick Road, Springfield, VA 22150 — (703) 644-5500 
Plaza 38, 2442 Route 38, Cherry Hill, NJ 08002 — (609) 779.0023 
Callers outside metropolitan areas served by aur stores 
Please call (301) 268-5801 
Career Opportunities Available * An Equal Opportunity Employer 
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Summary 

Modern processor instruction sets 
are by no means complete, if com- 
plete is defined as providing for all 
simple, regular instructions that 
could be of significant value to pro- 
grammers and engineers, Instead, an 
all too common complaint is that a 
few basic instructions are either non- 
existent or difficult to find in most 
processors, and trade-offs in original 
designs cf many processors have left 
some addressing modes incompletely 
supported. For example, one popular 
microprocessor implements branches, 
jumps, and subroutine jumps, but 
omits the branch to subroutine that is 
so useful in writing position-indepen- 
dent code. 

16 seems that restrictions of semi- 
conductor die size has often "squeezed 
out” some useful instructions as a 
one-time cost savings. The result: 
programmers endlessly emulate de- 
sired, but unavailable, instructions 
with long sequences of other existing 
instructions. This has proved costly. 

The magnitude of the programming 
tasks to be accomplished in the com- 
ing years could be reduced consider- 
ably with more useful assembly-lan- 
guage instructions. The challenge of 
the 1970s was to design newer and 
better processors. The challenge for 
the 1980s is to promote the evolution 
of processors with high-level instruc- 
tion sets to help alleviate the soft- 
ware-management problem. The DO 
loop is one example of assembly-lan- 
guage- and processor architecture-re- 
lated development that should be 
considered. 8 
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Programming Quickies 


Apple Pascal Cross-Reference 


Robert | Woodhead, Siro-tech Software Products 
6 Main St, Ogdensburg NY 13669 


Debugging a long or complex program can be made 
much easier by using reference listing. A utility program 
can easily generate one from the source code, listing the 
line numbers of all program statements in which each 
variable or named constant is used, 

Niklaus Wirth developed an efficient binary-tree- 
search algorithm for this purpose (discussed in his book 
Algorithms + Data Structures = Programs. Englewood 
Cliffs N]: Prentice-Hall, 1975). The algorithm was used in 
the program APPLE3:CROSSREF provided with the 
Apple Pascal system. I found CROSSREF unsatisfactory 
in some ways, however, so ] took the basic concepts and 
developed my own version of the cross-reference pro- 
gram, adding features that make the program better 
suited for use with the Apple Pascal language system. 

The new features include: 


e ignoring the characters in comments and quoted-string 
literals 

edividing the source-code and cross-reference listings 
into pages with titles 

automatically extending the search into separate disk 


files that contain source code routed to the compiler by 
the include-file mechanism 
è top-down recursive design 


The result is a more readable output listing for programs 
written in Pascal. 

My modified version of the Wirth cross-reference-gen- 
erator program is shown in listing 1, and its own cross- 
reference table is shown in listing 2. 

A disadvantage of the program given here is that the 
data tables containing the cross-references are stored in 
memory, thus limiting the size of the input programs that 
can be processed. An improved version that 1 have devel- 
oped stores the tables on disk, allowing cross-referencing 
of very large programs. You can obtain both the im- 
proved version and a spooler program that lets you spec- 
ify multiple files for printing from my company for $20. 
A floppy disk containing both source and pseudocode 
files is provided. 


Interested readers can contact Siro-tech Software Products at (315) 
393-2640. 


Listing 1: Apple Pascal cross-reference program bused on a similar utility program provided with the Apple Pascal language system. 
This version includes several useful additions. Note paging and titling of the listing. 


CEI- R- ЖЭ 


PROGRAM CROSSREF. 


С ЕЖЕ ЖЖ ЕЕ ЕЕ ЕАК CEDE у 


"(Ж CROSS БЕҒЕРЕНГЕ CEHERATOP USING BIHARY TREE 


x2 


СЖ FROM WIRTH. ALGOR ITHMS*DATA ZTRUCTLUEESSPROGRAMS,P2O06 X5 


СҰ MODIFIED 12-5ЕР-Ей BY ROBERT WOODHEAD FROM APPLES. Ж› 


сж CROSSREF FROGRAM, 


DFTIMIZED FOR PASCAL TEXTF ILE t 


12 (Ж (GROSSREFEREMCING WITH THE FOLLOWING FEATURES ж» 
13 (Ж x 
id Ж 1 LISTING I$ FAGED Е 
15 «€ c» CONTENTS ОҒ COMMEHTZ АНП OUOTED STRINGS ARE HOT Ж) 


Listing 1 continued on page 421 
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CHOOSE... 


Choose an | Apple Desk 


HIS 

CONTRIBUTIONS 

WERE MADE 
POSSIBLE 


А compact bilaval desk ideal for an Apple 

computer system. This 42” x 314" dask comes 
with a shelf te hold two Apple disk drives. The 
top shelf for your TV or monitor and manuals 


can also have an optionat paper slot to accom: 
odate a printer. 


Choose a Micro Desk 


Get your micro computer off the desk top and 
into the micro shelf under our Dasignar Series 
desks, Suitabla for the North Star, Dynabyte, 
Vector Graphics, and Altos computers. The 
desks come in a variety of sizes and colors. 


Choose a Mini Rack 


Mini racks and mini micro racks have standard 
venting, cable cut outs and aedjustabla RETMA 
rails. Choose a stand alone bay or a 48", 60", 

or 72" desk modal in a variaty of colors and 


wood tones, А custom rack is available for the 


Cromemcao. 


Choose a Printer Stand 


The Universal printer stand fits the: 


Cantronics 7IMYs Diablo 1600's & 2300's 
бес LA 34 T.i. B10 & B20 

NEC Spinwriter Okidata Slimline 

Lear Shaler 300". Anadex 9500's 


Dalivery in days on over 200 stylez and colors 
m stock, Dealer inquiries invited. 


ELECTRAM SYSTEMS 


FURNITURE 
COMPANY 


17129 5. Kingsview Avenue 
Carson, California 90746 
Talephone: [2131538.9601 
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M р 
FAIR MOMTORING aaor A У, 


HEN u мы ыш MB | n !| 
= ammo ь ге 
"tnl 


When you give to the United Negro College Fund, you help sup- 
port 41 private, four-year colleges and graduate schools. Colleges that 
could be training a black professional you may need someday. 

Send your check to: United Negro College Fund, Box B, 500 E. 
62nd Street, New York, Mew York 10021. We're not asking for a handout, 
Just a hand. 


[Чо one can do it alone. 


GIVE TO THE UNITED NEGRO COLLEGE FUND. 
А mindis a terrible thing to waste. 


A public service of this maganne and The Advertising Council. 
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Listing 1 continued: 


I t IMCL 050 [ TH CROSS PREFERENCE 3 
i" 3 ^" РКОСГАН МІРІ AME THCLUDD FILOS “IAT WOULD + 
` % e. [tf JOCI BY THE COMPILER INCL LE МЕСНАНІЗҢ t 
19 4 4: PROGP AR COHSIDEPAPLY LEANED UP 12 
4 LI 
к“ 4 EERE ЖЫК Яа ЕЕ dar PEE 0e c 
ч ШЕ” 1-718 ж LEHCTH TOKENS -TOORED IH LIST Ў 
Сэ imn $ HUMBERS “ER МНЕ OF REF LIST р 
i4 (256 + D. ITS PCP HUMCEF IH ‘PEF LIST 1 ' 
Е C42 3000. (X MA? LINE NUMBEP ІН PRINTOUT * 
| Ре AH FEIE PAGE ce -7 | MARGINS) Ж 
г ТҮРЕ &L "JASPACKED ARFA 1 1 OF НАР, 
Бл. БОБЕР = MORS 
$1 ІТЕМРЕҒ=7ІТЕМ. 
ж MWOROSEECOFD 
5 КЕҰ ALFHA, Ж ТОКЕН $ 
74 FIRST LAST: ITEMFEF t LIHKEDLIST OF | ТМЕЗЖ 
55 LEFT RIGHT WORDFEF % TREE FOINTERS 1 
E EHD 
A ТТЕМ=РАСКЕЙ RECORD 
39 с в C4, * L HE HUMBER Ж 
355 NEXT ITEMREF + LINK POINTER x) 
4n EHO. 
41 
e VAR ROOT — MORDREE; СЖ FOOT ТО TREE OF TOKENS Ж 
43 K INTEGER; СЕ LENGTH OF CURFENT ТОКЕН Ж 
44 H INTEGER. (% CURFENT LIHE HUMBER Ж > 
49 ID ALPHA (+ ТОКЕН ЕБІН FROCESSED + 
45: А ALPHA (4 ТОКЕН EEING BUILT 4 
42" CH CHAR 6Ж CURRENT TOKEN CHARACTEF +) 
4с LINELEN, (* OF THE CURRENT LIME + 
43 CHARFOS INTEGER; 
zu FLEVEL INTEGER Ж FILE WE АКЕ CURRENTLY USING $ 
31 LINE STPINGE 8552 + CURPEHT LINE BEING PROCESSED £^ 
oe F1 
5.3 Fz, 
94 із ТЕАТ сж IHPUT AND QUTFUT TE TFILES 3 
білі TITLE STRING: 5% TITLE OF PRINTOUT ғо 
56 SOURCE. <+ INPUT AHO OUTPUT FILENAMES $) 
» DEST  STRIHGE 29), 
55 
598 1 PAGER ПЕТЕРМІНЕС IF А PAGE EJECT IS REQUIRED. AHO IF X» 
єй — E 20. ІТ DOES IT AND PRINTS THE HEADER $9) 


él PROCEDURE РАСЕК, 


54 БЕСІН (Ж PAGER Жэ 


IF Н MOD LPò=0 THEN 


БЕСІН 
UEITELHC'C',H 5, > E', MEMAVAIL 6,805 


IF H»à THEH 
BEGIM 
WRITELNC С), 
WRITELNE С 2; 
WRITELNC С? 
ЕНО; 
ШЕТТЕ МСС 22 
WRITELM(G, 'XREF LISTING OF FILE '. 
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SITTING 
PRETTY 


You can use just about any desk for a 
computer terminal stand. But with 
CF&A, you're sitting pretty. Our full 
range of desks, workstations, and ter- 
minal stands are designed to accom- 
modate a variety of computer equip- 
mant. Choose from our Classic Series 
desks, DR Series desks and епсіс- 
Sures, specialty items like our Apple || 
desk, or a universal printer stand. 
You'll be sitting pretty with attractive 
color selections, durable construc- 
tion, versatile configurations, useful 
options, competitiva prices, quick 
delivery, and personal service. It's our 
way of doing business. 


ҒА 


Computer Furniture and 
Accessories, Inc. 
1441 West 132nd Street 
Gardena, CA 90249 
(213) 327-7710 
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Send for our Programming Quickies 
FREE Catalog 
ADDRESS LABELS ае еса. 
FROM AVERY 
ONLY 78 SOURCE» 
| 29: ' 'i1£24-9-21-LENGTHC SOURCE 2); 
20: РАСЕ ', 
$ 1 5.00 21 CON DIY LP Dl 3:43; 
82 WRITELNC О); 
Shipping is even included, 82 WURITELIKG ' ' £37-KLENGTHC TITLE) DIV 029. 
but you must mention Ad #89 34 TITLE); 
when you order 5: WRITELHCG > 
86 WRITELN: GY 
This special price is just to 87 EHD; 
introduce you to our catalog as 
of computer accessories and sa «Ж IN CASE YOU ARE WONDERING WHY IT'S 24 AND 32 INSTEAD F? 
word processio Supplies. Әр $ OF 39 АНО 40 IN THOSE URITELMS, IT'S BECAUSE 89 COL Ж) 
We olfer you 25-5096 oll on 91 «X PAPER USUALLY WILL HOLD 480 COLS. THE CHANGES MAKE Ж) 
products like 3M-Scolch" 55 c SURE YOU WILL SEE THE PAGE HUMBERS. ETC +) 
brand diskettes. computer | 93 И 
paper, ribbons. printwheels. = END; «* PAGER 1) 
тебі. ay SRE CEE. | 9Е Ж GETLINE READS А HEU СІНЕ FROM THE INPUT FILE IF > 
THESE ARE THE BEST 92- t€ IT DETECTS AN ENO OF FILE. IT PRINTS OUT THE XREF ж? 
ADDRESS LABELS 923 
YOU CAN BUY | 65. PROCEDURE GETLIHE, 
198 
“TRACTOR FEED | 101 4 EHDITALL PAGE EJECTS AND STARTS THE XREF LIST. THEN Ж? 
“EXTRA HEAVY 102 Ж EXITS THE PROGRAM Ж) 
BACKING PREVENTS : қ 143 
SKEWING DURING 184 PROCEQURE EHDITALL, 
PRINTING fm 185 
"ACCURATELY | р, + PEINTREE PECURSIVELY CALLS ITSELF TO PRINT THE TREE Жэ 
REFOLDS AFTER 4. 1907 OF (ROSS REFERENCES + 
PRINTING ү 195 | 
NON-SMEAR 11 
111 ‹% PRIHTWORD PRINTS A SINGLE CROSS REFERENCE i 
LABEL PAPER lic 
“STANDARD 11. PROCEDURE PRINTWORDC Ы WORD ; 
LABEL SIZE 1:3 
2% x 15/16 5.5 115 VAR 
116 INTEGER 
117 I TEHREF 
am 113 
Б 119 BEGIN (: РРІМТІСЕП Ж 
ч 20 
BOX OF | 
121 PAGER, 
5000 LABELS 5. S 
123 "ITE(G — ',M KEY 
154 zi FIRST 
1e L =ð; 
126 
TRICORA SN тты 
| | 129 IF L«C? THEM 
TOLL FREE: (800) 253-4358 121 PAGER 
in Michigan: (616) 375-7519 122 амі, 
LI Рама йге — 133 UP ITELH: бо; 
of address labels at $15.00 per bow. 134 L =8 
(Аа # B9) 135 MPITECG.' "Сіз? 
D) ! don't need the labets, but please 126 END 
put те on your catalog mailing 184. 17 
133 L =L+1 
й 125 WRITE,G ^ LHO Са», 
148 =Х^ НЕХТ; 
АЖУР O m 141 


Ciy 
5114220 
* ЗМ Са 


Listing ] continurd: 


14 
113 
] 1 


LHTIL Xe-HIL, 
WET TRE Не Gi 
Ent, t FREIHTUORD Ж 
BEGIN :'* FRIHTTFEE ЖО 
IF HIL THEN 
БЕІЗІН 
FRINTTREEX U^ LEFT 
PR INTWORDE М 
FRIHTTEEP: 4^ RIGHT 3. 
END 


ЕНІ; 4% PRINTTREE £32 


BEGIM (5% EHDITALL Ж) 


MHILE <H MOO БР ЖЗ DU 
BEG IH 
Н sHt1; 
WRI TELE > 
EHD; 


FRINTTREEC ROOT >; 
EXITC PROGRAM 2 
EHD: «Ж EHDITALL £5 


(Ж AHINCLUDE OPEHS THE INCLUDE FILE AND READS 4 
C+ IH THE FIRST LINE Ж. 


PROCEDURE АМІНСІЛПЕ; 


VAR 
SUFHAME , 
EQFHAME ІНТЕСЕЕ, 
THAME STRINGS 


{¥ CHARACTER FOS FTRS 4 
«Ж TEMP FILE НАМЕ * 


BEGIN «Ж AMIMCLUDE Ж 
ЗОҒНАМЕ «РОЗА! ЖФІ '.LINEH4 


THAME “ІШІНЕ; 
DELETE: THAME. 1; S0F MAME >. 


EDFHAME sPUSC 2°, THAME ^ 


IF EGFHAMEsG THEM 


EXITCAMINCLUDE D; (Ж WAS НОТ AN INCLUDE? Ж 


THAME sCOPY¢ THAME, 1, ЕОРНАМЕ-1 ». 
MEITELMC 'IHCLUDE FILE — ',ТНАМЕ '; 


FLEVEL rei 
RESETC FE, THAME 2; 


IF FORESULT?@ THEN 
BEGIN 
CLOSEC Fe э; 
FLEVEL =FLEVEL=1 
EHD. 
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„Л( зоо". 5789 
ATARI List $1080 | 


ж. р АГАН a 


ATARI® 400... $359 
С оскар HP-85 


5279557” 


HP-85 Accessories 
544" Coal Matlar Disc Devis List $2500,.. . $2125 
Sha” Singh: Master Diac Orire Liat $1800 ., $1275 
НР 7225A Graphics Plottier Liai $2050. .— №184 
НР, В 16K Memory Models Lisi $395... .-., $355 
HP-65 Appiication Pace Slandard List $94..., £85 
Serta {85-23203 interlace Module Liat $385. , $355 
GPIO interlace Modube Lis $495. EM 5445 


neu HPS $1895 


HP-41CV with five times 
FEES more memory 


built in. 
List $325 


List $250 


$199 


HP-232E Scientific мнк» — 53.95 
HP-33C Sclaniifit Programmable $79.95 

| HP-34C Advanced Scientific 

Programmable — 123.93 

HP-37E Business Calculator 549.95 

| 

БЕ-де. калса жасан. 

ersonal 


| Ce ter 
m $ ystems 


605 Butternut Street 
Syracuse, М.Ү. 13208 


(315) 475-6800 


Prices do np! include shipping by UPS. АЙ | 
prices ond ffars subjact ro change without 
посе | 
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Programming Quickies 


SPECTACULAR | ИЕК 
ОҒҒЕН5 nm 


209 GETL IHE THE FIRST LINE CF TILE 
cis 
BASF "FLEXYDISK"... 1 | yp 
Superior Сану дага \ EE ei EHD. ct AHIHCLULDE Ж 
storage medium. 1 eis 
Certlfied and guaranteed 213 БЕСІН ct GETLINE 32 
100% error free. | 214 
SINGLE SIDED-SINGLE DENSITY 215 IF FLEVEL=2 THEM сж CHECK AHO HANDLE СОЕ 3 
ele BEGIN 
EIL IF EQF Fe THEN + MOVE BACK TO FILE 1 * 
чаи нати " 219 ZU MN 
€ best qualit p - : 
diverts money cin buy. 220 FLEYEL -=t 
Approved by Shugart 221 EHD 
and (BM. 222 ЕНО 
Sold only in bores of 10 223 ELSE 
224 IF EOFCF1 ТНЕН 
co EHDITALL 
2065 
eo^ PAGER 
LIBRARY CASE... Г ШЕШІ wel 
3-ring binder album, | | — eco 
Protects your а "И ese IF FLEVEL=1 THEN 
Fully enclosed and " 231 READLNCF1;LIHE 
protected on all sides. cac ELSE 
Similar to Kassette storage box. 237 РЕА М F2, СТІНЕ 3; 
2:4 
Library 3-Ring Binder = 4. 
Si” Mini Kas - sette/10 a ГІНЕ -CONCAT&L THE. >, 
5" Kas-sette/ 10 $ = 
- Zar- ЦІНЕ ЕН =LEHGTHE LINE 2; 
DASRETSE PRIVE HEA АРС CLEANING KITS 2592 CHARPOUS ші; 
ЕТЕ f 4 = | b j * 
insure efficient, poodles p. = VETTELIN G.H Е LINE? 
Ince operation. c40 
б" or B" 241 IF Ға“ £4] '.LIHE580 THEH 
МЕ 242 IF FLEYEL=1 THEH 
SFD CASSETTES 243 AHTHCLUBE ; 
C-10 Сазейез-.......... 16/$7 244. 
(All cassettes include box & labels) 245 END: ca GETLIHE Жз 
Get B cawenes.C-10 запіс and зак 
Cassetre/B library album н" 246 
only | 242 «% READCH ІЗ THE FUNNEL THROUGH WHICH THE REST % 
(As illustrared] : 243 <% OF THE PROGRAM GETS CHARACTERS ІТ FILTERS £) 
| 249 (x OUT COMMENTS ANC QUOTED STRINGS Ж) 
HARDHOLE ese: 
Relaforci | Г 
о ША all | | 251: PROCEDURE FEADCH. 
disk from damage coc 
5X4" Applicator $3 5%" Hardholes $6 #52 tX HEXTCHAR ASSIGNS TO CH THE NEXT CHAR IN THE ж» 
8" Apple ator $4 50/8" Hardholes $8 2654 cx [HPUT STREAM + ) 
VISA 9 SIASTERCHARGE е MONEY ORDERS eus 
CERTIFIED CHECK ® FOR PERSONAL CHECKS 256 PROCEDURE НЕХТСНАК 


pe ree he | 
€ СА 
MIN $2 SHIPPING & HANDLING € MINIMUM esc БЕСІН (% HEXTCHAR Ж) 


ORDER $10 е SATISFACTION GUARANTEED 259. 
Pis tim curtis coli 266. WHILE CHARPOS>LINELEN DO (4. SKIPS ELAMKS + 
261 GETLINE, 
262: 
| 263 CH =LINECCHARPOS J; 
16 264-  СНАВРО5.-СНАЕРПӘҒ1 
| PRODUCTS 265 
$868 Clairemont Mesa Blvd. 262 END: еж HEXTCHAR X) 
: T 267 
san Diego, СА 32123 ees Ж SPAMOUDTE SKIFS CHARACTERS UNTIL IT FINOS А i 
Toll Free 269 X QUOTE €'5 CHARACTER. IT THEN CALLS PEAOCH TO + 
1-800-854-1555 ФМП (Ж READ IN A VALID CHARACTER. SINCE READCH МА 3 
For Orders Only 271 CX CALL SPANOQUOTE ОР SPANCOMMENT, THE EFFECT 15 £ 
TOP x 295 (X TO КЕЕГ RECURSIVELY CALLING UNTIL WC ARC HOT & 
or iniormalian ог California orders 23 Ck iH А COMMENT OR A OLITE! $ 


(714) 268-3537 
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Listing I continued: 


3 
+ PS DONT YOU JUST LOWE RECURSION! 
PROCEDURE 2PAHGIH IOTE , 
BEGIN ' $ ЗРАНЗИОТЕ + 
FEPEAT 
HE (TECHAR 
HTIL На! "+ 
КЕАП T 
END, £ ЗРАНОЦОТЕ 3 
1 ЗГАЯСОММЕНТ OCES A SIMILAR DASTARDLY THING 
Һ AS ЭРАНОЦОТЕ ONE COMPLICATION IS THAT WE 
1 HAVE ТО LOOK OUT FOR THINGS COMMENTS LIKE 
(ЖЖ Ж? 
$ #7 
БҰҰ? 
х THIS I. DONE BY A WHILE INSIDE А REPEAT 
FROCCOURC SPANCOMMENT ; 
БЕСІН + ЕРАНГОММЕНТ Ж 


НЕХТСНАР 


HEXTCHAF; Ж GET THE FIRST CHAR TD LOOK AT 


ELFEAT 
HH LE CH& '*' DO Ж РІНЕ AN ASTERI 
NEXTCHAR 
HEXTCHAK 
ОНТП. CH=" 2', CK IF A 
$ MAY BE A + 50 REPEAT! 


PE ADCH 
END; Ж СРАНСОММЕНТ Ж> 


БЕСІН &* READCH жә 


МЕХТСНАК са PEAD THE CHARACTER 

IF CHo'''* THEN СЖ SKIP IF NEEDED 
ЗРАНОЦОТЕ 

ELSE 


IF CHm'C' THEN 
IF CHARPOS<=LINELEN ТВЕН 
IF LINEC CHARPOS J2' X' THEN 
ӘРАНСОММЕМТ; 


&' ЕМО; t READCH X3» 


|: 4% PROCEDURE SEARCH WILL SEARCH FOR THE TOKEN 


СЖ GET THE CHARACTER AFTEE 
ЧЕ ARE Ok, ELSE IT + 


ы“ p oe 


+ FLUSH THE + OF THE LEADING РАКЕНХ 


Ke 


4 


Ж 


£5 


X 


Ж > 


х» 


‹* IH ID. AND IF FOUNO. INSERT THE 1 ІНЕН IN ITS x9? 


(X LIHFKED LIST OTHERWISE IT WILL CREATE IT 
FEGCEDURE SEARCHK VAR Wl: UORDREF > 
VAR 
м  WUDRDEEF > 
ITEMREF , 


EEGIH 


Listing 1 continued on page 426 


$) 


Circle 256 on Inquiry card, 


МИ stocks ет all 
for faster delivery. 


Но hidden charges, Река: пены dahvery. 
Ask about our “QED “ discounts. 
VISA and MasterCard orders accepted. 


VIDEO TERMIN ALS 
VII CEC ico pe eee b ih been bel Pu Pot "id 


ТІ 849 (2 page butfer 

Th Татан Series ТО" personel Perm, , 
Fiezeline Е каситте BO Modal 20 

СТИ ЗЕ: aba ао мы! $ 
Higzeltine Egpr 

1410 (аана dures желілі, — 


15400 (dumb юг eese rmm 

151D (buttered 

1520 (buttered, preter porti 

1557 (vTR2 гинтрачына) жазың URS ғұз кетіре 
GRAPHICS TERMINALS 


vT100 мар ки kg. coche 

ADM ЗА kes 

ADM 3A+ pee е a 1925 
300 BAUD TELEPRINTERS 

АЗА. бА БЕС ат ny queni) ALESEL ани 996 

ҚАЗА AA OE Comrie IN зы 

(АЗ6 ОЕС мен U „аи 

Тешүре bor Азар uh Ute omine ema e 

Teletyes 4220 .. ТЕРЕ 

Disho 610 RO .. р T 

Chatto 16840 KER, » ик 


Bl. 
T) 745 tear Аим "— Е: 
ТЕТЕ [рын tuta repe, 
Ti 765 (рогі toupter) .. rn 
TI “inaghi нее неа DUET ата paeem, ,. 
600 B AUD TE LEPRINTERS 
ТІ ETA RO ATFRNMACE э scii exu xr тїн 
TI Rf KSA BT ieee 
FTI ÈM RO pkg ..—... m—— — 
TI BETA KSA Реп. ща 
ТІ БАП RO impact „а 
T) B40 КЕН mpa 
1200 


1245 
BAUD TELEPRINTERS 
LA1720 AO lorma packet ғасы 
(АЯ ДА GE Creer 111 teen рез! 

Ti 283 1 poe: 

TE TES iper tow. эп оч. 


Dataprocducm M200 (2.400 baud! — 
DATAPRODUCTS LINE PRINTERS 

B06 (300 LPM band Locus 

BBOU (600 UPA banc ^ 

8900 (900 (РМ hang) . 

8P 1500 11500 LPM band! 

7230 1300 РМ dium) nowa 

2260 1600 (РМ drum]... 

2290 (900 LPM Шғыға| toy ie 1 
ACOUSTIC COUPLE T 

Af? A242. A [300 baud orig} „r-e. 

АРУ 247 {300 baud orig | 

Aj) 1234 (Уве compaia] ....... 

Vadit VA 3413 [300/1200 orig i 

Vae УА 3434 11200 Белі юг] as 

MODEMS 
GDC 10343 [300 baud Beit! 
GOC 2075/T [1200 


СОС 212-4 1300/1200 baud Hell) —..., 
АГ 1256 (Vodice compaiblck 
VA 103 (300 baud og fans on phone! 
WA 2481 (orig /nns. ү ны ks 
VÀ 3455 1 baud or 

CASSETTE STORAGE $véTEMS Н 
Тесік 816 (store/lorvard | „rm: - 950 
Techiren 617 [stora!lor/speed up)... 1295 
Techiran 818 e al маны сымы. REN 
Tecturan 827 dup 

FLOPPY DISK SYSTEMS 

Techiran 950 Horton) 2,002 аже 
Тасімгал 5 1 beciitang) ues IES 
*P uus cell tor ouor 
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MAIL ORDER ONLY 


Micro Computer 


DISCOUNT. 


Programming Quickie 


Listing 1 continued: 


346 WU - Tul, X ROOT OF BINARY (SUB TREE £p 
341. | 
QUALITY • DELIVERY © SERVICE | | 3,2 IF WeNIL THEN 
Vaur Qua Bing For. . a 343 BEGIN (3 IF CSUB TREE IS MIL, CREATE ЖЭ 
344 HEUCU ; $ WORC! RECORD ұз 
3x MONTHLY © 345 MENC |; Ж AND LIHE@ RECORD Ж 
34 WITH M^ 00 
* SPECIALS 2 ecu 
* 24 FEY zID 4 STUFf IN THE DATA — o 
COMMODORE №. 349 LEFT =NIL: 
350. PIGHT =н. 
352 LAST eX, 
CBM/VISI CALC 3 END 
$1975 254 ~ [но =H 
INCLUDES: 235 - МЕХТ =NIL 
e 8032 Computer ae w 
Г] и № | а 
* Dual Disk Drive & Cable 352 ELSE ‚$ NON EMPTY TREE x) 


* VisiCalc 80 Col. E 3*5 ІР 1D u^ KEY THEN 
Software 4 | ЗЕАРСКЫ LEFT) “| RECURSIVE SEARCH! — 4 


EPSON — 361 ELSE 


Call for Best Price 362: IF 10247.КЕҮ THEN 
& Delivery 263: SEARCHCU^ RIGHT) (Ж AND AGAIN $) 
COMMODORE | | 364: ELSE 
| lak - $775 365: BEGIN «cx FOUND IT, ADD DATA K) 
tO „| Д-у. 366: NEWCX >, 
SS RM. 52 367: X^ LHO:2N; 
] 8050 . $1395 368: X^.HEXT sNIL; 
8032 - $995 369: W^ LAST^ NEXT:=X, 
370: M^.LAST =X; 
371 END; 
TE 372 


SPRINT 9 
Call For Price 


3232! END. СҰ SEARCH %) 


375: 
| SUPERBRAIN* 2 Sell i 376 BEGIN КЇЎ MAIN £) 
| Го сб | 377 
- $2245 $78 ROOT =HILs (ЖҰ EMPTY TREE TO START x» 
64K QD - $2595 379- FLEVEL =: «* QN FIRST FILE АТ THE START ж» 
290 Ц: =9 
581 
382: WRITELN CHR 129, MODIFIED XREF PROGRAM - 17-SEP-88 BY БММ 
333 WRITELN; 
524 WEITELHC'EHTER А TITLE FOR YOUR XREF BELOW’ ' 2; 
3S5 WRITELN: 
386: FEADLHc TITLE э; 
CALL FOR PRICES 395. REPEAT 
389 WRITEC 'SOURCE FILE ? >' >; 
MONITORS зэр READLIK SOURCE 5; 
391 IF PÈS ',SOURCE»zÓ THEN SOURCE -=CONCATC SOURCE. '. TEXT ' Ji 
Sanyo 9 B & W — $175 332 SETCF1 SOURCE 
Sanyo 127 ——— B& W — 229 283. UNTIL IQPESULT=0; 
Sanyo 12" ————— Green — 279 354: 
МЕС 12" ————— Green — 239 — Fp 
Blas 17 Green — 239 395. REPEAT 
Zenith 13" Color — 596 WRITEC 'OEST FILE ? >' x: 
Amdex 13 ————— Color — 392 READLIN DEST) 
'IBENOTES ITEMS SHIFFED Р ОЙ NYC) 59% FEWRITESG DEST 
MAIL ORDER ONLY 3253 UHTIL IOFESULT-G 
Send Сето Check (Personal or Company Checks 405 
vequire 2 weeks іп Loi dre all ne ae у= xd WR ІТЕГМ, | : 
WA NeanChegez A NYS емет oad | | SOE UPITELM LIMES LMEMORYI) 
appropriate sales (an. 404 А А 5 
PHONE (212) 986-7690 абе GCTL INE c} INITIALIZE THE SYSTEM +) 
Micro Computer Dacount Company 405 


 6DE 4Znd Sr. Suste 411 New York. NY 10017 
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Listing 1 continued: 


467 
di 
407 
ИЧ 
" 
418 
413 
41 
415 
416 
417 
413 
413 
420 
“1 
г 
423 
424 
429, 
426 
427 
428 
аге 
430 
431 
43c 
453 
434 ЕНГ 


РЕРСАТ 


КСРСАТ t FIND 
FEADCH, 


UNTIL CH IHT A’ 


Е =@; 


| FOREVER MORE 


1ST CHAP ІН А ТОКЕН 


бк! с=з "a" 191 


<% ZERO LENGTH OF TOKEN AND ТОРЕН! 


FILLCHARCA, SIZEOFCA |,’ * 


REPEAT 


IF K<C1 THEN 
BEGIN 
Е =K+l 
ACK] =СН; 
EHD, 


FEADCH 


UNTIL HOTCCH IN C'A ‘2, А" 


ID:=A. 
SEARCH! ROOT *, 


UHTIL FALSE 


c$ FILL UP TOKEN 


'% ADD CHAR TO ТОКЕН 


ж GET НЕХТ CHAR IH ТОКЕН 
Ue ug 


"wd "ge 


4 INSERT TOKEH INTO TREE 


$ WILL HIT ЕСЕ ІН GETLIHE 


Хх: 


Listing 2: Table of the cross-reference generator as produced by the program in listing 1. 


Ы зё 66 
391 393 

i co 81 
сиы Вей 

16 ne 24 

12 392 

È gei сй 

eu 2 

cl 78 

255 21 

Ей 26 

$7 3-5 

5 o1 196 

9 es 

s^ ez 

ез es 

24 28 

9 29 

А 46 412 

ALPHA ey 33 

AHIHCLUDE 172 194 

ARRAY 29 

BEGIN 64 2 
294 213 


XREF OF XREF 


ға 155 124 16 


$99 6413 

122 122 135 13€ 
сов 239 #258 242 
cio 
415 422 429 

45 46 

243 

71 113 13а 145 
216 018 555 = 


193 203 
153 159 
eos 3/9 
121 161 
сз 314 


241 


326 


421 


288 
196 196 
162 184 
343 


Listing 2 continued on page 428 
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Programming ce a ELLE smt 


Listing 2 continued: 
347 465 3/76 428 

С 24 c2 1.55 419 

Ce 24 129 

C3 тз 139 5239 

Cg 26 3a 

CH 47 сез сөз 384 JA? 318 acl 411 аге 42? 

CHAR es 47 

CHARPOS 49 228 сый CÓ 264 254 ACC 532.3 

СНЕ EL 

CLOSE 295 219 

СОМСАТ о — 1 

CONST es 

COPY 196 

CROSSREF 3 

DELETE 189 

DEST 97 39? 398 

DIV 81 33 

00 ioc 269 394 246 

ELSE 223 232 зей 298 561 264 

END 36 48 25 82 94 136 146 155 157 166 
172 207 211 col coc 245 266 287 312 326 
294 322 $71 323 423 4.24 

ENDITALL 194 сс 

ЕСЕ ci? 224 

EOF HAME 181 191 193 156 

EXIT 176 134 

F1 oc 224 231 adc 

Fe 2-2 291 con 217 219 КЕ: 

FALSE 430 

FILLCHAR 415 

FIRST 34 124 Sol 

FLEVEL 5а сае 296 cae 219 cca ead 242 473 

P 54 ге 23 24 26 a? a2 аз 35 86 
123 133 135 153 144 1825 cag 395 

GETL INE 99 299 261 405 

ID 45 $48 359 36e 459 

ТЕ 66 28 129 15H 133 eH 215 217 224 can 
edi 242 318 321 іе 323 342 do 362 331 
419 

IH 411 427 

INTEGER 43 44 49 38 116 121 

IORESULT 283 393 293 

ІТЕН 41 af 

I TEMREF 31 34 39 11? 336 

K 43 413 419 421 421 422 

KEY 33 123 348 353 362 

L 116 125 12 124 138 152 

LAST 34 se 369 Ks 

LEFT 55 152 349 Єй 

LENGTH 79 84 232 

СІНЕ 21 126 122 col CAS cc сет 237 239 241 
253 Jes 

LIHELEN 45 Car сей icc 

LH 25 1.39 А54 267 
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LF cz ее 51 16Е 

МЕМАУА IL og 

МОГІ 56 16е 

М 44 5e e 7ü 51 152 122 132 132 168 
164 1646 288 св 232 354 367 — 38B 

HEN 244 4345 Же 

NEXT 33 148 555 358 369 

НЕХТСНАК сб сос 3:01 Ме о — 206 316 

HIL 142 50 3420 349 350 355 368 — 378 

HOT 427 

ОҒ 22 

РАСКЕП єз 2/7 

PAGER e 121 131 гай 

POS 186 191 241 391 


PRINTTREE 193 1502 154 1683 
PRIHTUORD 113 153 


PROCEDURE 62 99 104 189 112 177 вы 2956 277 297 
332 

FROGRAM 3 179 

READUCH 25 555 3168 418 4&5 

READLH 231 253 J386 390 — 397 

RECORD sc Зл 

REPEAT 127 с 383 588 595 402 408 412 

RESET eai 39e 

REWRITE 338 

RIGHT ж 184 358 3564 

ROOT 4c 158 378 438 

SEARCH ase 368 362 4:20 

sIZEOF 415 

ШОҒНАМЕ 12а 156 159 

SOIREE JÉ 28 79 з 2:91 591 391 3552 


SPAHCOMMEN ES? 324 
SPANQUOTE о/ 319 


STRING 51 532 ол 182 
TEXT a4 
ТИЕН 212 “6 129 is@ 195 #05 213 217 284 236 


241 242 518 S21 $22 S23 347 55 552 591 


4:9 
ITE 5% БА ез 556 
ГЕ 132 List Loo 191 {36 іте 138 291 
ТУРЕ 29 
МГ 142 295 Suv 322 399 411 4260 452 
ІНЕ 2 119 179 55. 554 


Ld 193 115 125 124 [So 152 133 154 555 ә 


141 52 osha alot 


НЕ 152 268 S04 

AITH 54 

WORD 5 52 11-5 

ШС ПЕЕЕ зе $5 42 189 352 S30 

WRITE 125 135 139 559 S95 

WRITELN ез v2 25 ra ғе ғғ 2 83 Sc 86 


155 144 155 19% 259 SEZ SG 54 363 55“ 


117 124 1:59 le 143 142 556 545 351 зг 
554 325 SEE Ser 565 3e orb 
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Multiple Regression 
for the TRS-80 


Within the context of a large 
number of scientific and technologi- 
cal problems it is necessary to be able 
to predict a score or value of a 
variable (Y) from one or more predic- 
tors (Ха). One method commonly 
used to accomplish this feat is multi- 
ple linear regression, 

This article deals primarily with 
converting the mathematics of linear 
regression into a general-purpose 
BASIC computer program; therefore, 
only a very brief discussion of the 
mathematics is presented. Readers 
should consult the references for this 
article for a detailed treatment of 
multiple linear regression, 

The fundamental equation for 
linear regression using a single predic- 
tor is: 


Y =a + bx 


where Y' (Y prime) constitutes the 
predicted value(s) of the dependent 
variable; X is the predictor or in- 
dependent variable; a the intercept 
constant; and b the regression coeffi- 
cient. Suffice it to say, at this point, 
that multiple regression is an exten- 
sion of simple linear regression: 


Y =a + bX, + bX, Tee 
+ b.X. 


where X,...X, constitutes a set of 
predictors and b,...b, а set of regres- 
sion coefficients. 

The primary problem in computing 
a regression lies in determining values 
for a and &. One formula that may be 
used to calculate a is: 


a= Y — bx 
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Thomas William Madron 
Manager, Academic Computing Services 
North Texas State University 
POB 13495 
Denton TX 76203 


where Y (Y-bar) and X (X-bar)are 
the mean values for Y and X. As with 
the prediction formula, there is a 
straightforward extension to the 
multivariate case: 


a= Y- bX, -bàG6-.-- 
— bX, 


One of the primary problems, then, is 
to solve for the bs so that we may 
calculate the equation, 

For ane or two independent 
variables, the calculations for the 
regression coefficients are straightfor- 
ward, but with more than two in- 
dependent variables it is useful to use 
a computer, It turns out that to ob- 
tain the coefficients, we need to solve 
a set of simultaneous equations. The 
easiest way to do the arithmetic is 
with matrix algebra. 

In order ta obtain all the coeffi- 
cients we need, we can use the follow- 
ing formula (boldface letters denote 
matrices]: 


B = КК x RY 


where B is a vector (in BASIC, a one- 
dimensional array), RR" is the in- 
verse of the matrix (in BASIC, a two- 
dimensional array) of correlations 
between all of the independent 
variables taken two at a time; and RY 
is a vector of correlation coefficients 
of each independent variable with the 
dependent variable. (А correlation 
coefficient is a measure of the extent 
to which two variables vary together 
and, in the two-variable case, is iden- 
tical to the "standardized" regression 
coefficient b* [b-star].) The vector B 
has as its elements these coefficients, 
or b*s (b-stars), The b*s can be 


turned into bs through the use of the 
following formula: 


b, = b"; (s,/s)) 


where s, is the standard deviation of 
the dependent variable and s, is the 
standard deviation of each jth in- 
dependent variable. This article does 
not propose to explain matrix 
algebra, so suffice it to say that the 
computations for inverting matrices 
can be found in the book by Kerlinger 
and Pedhazur (reference 3) and in the 
articles by Adler (references 1 and 2). 

In interpreting the results of regres- 
sion, several additional statistics are 
useful. The first of these is the coeffi- 
cient of multiple correlation, which is 
simply the correlation between the 
observed and predicted Y values 
(usually designated by the capital let- 
ter R). The proportion cf variance in 
the dependent variable explained by 
the set of independent variables is 
given by the square of К. The 
significance of R? can be calculated 
using an F-test. It turns out that once 
we have accomplished the matrix 
arithmetic described above, К? can be 
easily calculated: 


R? = Б. + Б". + ши 
+ Б”, 


and R = </8°, The F-test is also a 
straightforward calculation: 


эе К/К 
а — RyN-k-n 


where k is the number of independent 
variables and N is the number of 
observations. F can be tested for the 
probability of occurrence by con- 


sulting a table of F values, or by com- 
putation as in the program described. 
Now let's turn the arithmetic into a 
useful BASIC program, 


Program Description 

When doing statistical program- 
ming it is often desirable to produce a 
program that has general applicabiti- 
ty to a wide range of data. Indeed, for 
large computers, a number of exten- 
sive general-purpose statistical 
packages are available. Alas, such is 
not the case for microcomputers. But, 


the programs provided will run easily 
on a 16 K-byte Radio Shack TRS-80 
Model 1 Level II computer. Except Юг 
the routines used to format the output 
for the TRS-80 video monitor, no 
unusual BASIC keywords are used, 
Later in this article we show how the 
program might be simplified if BASIC 
matrix functions were available (they 
are not for standard TRS-80 BASIC). 

Many regression programs com- 
bine the routines to generate correla- 
tion matrices with the regression 
calculations. Because there are a 


number of valuable uses for a "stand- 
alone" correlation program, [ have 
provided two separate programs: 
data for the second is transferred by 
an output file from the first. The pro- 
gram in listing 1 generates a correla- 
tion matrix from keyboard or tape in- 
put. On option, the matrix can be 
saved on tape. The program in listing 
2 calculates regression. lt would be 
easy to substitute disk МО (in- 
put/output) for tape О. Both pro- 
grams consist of a main calling pro- 

Text continued on page 445 


Listing 1: The correlation-matrix program (1a) and a test run (1b). Written in BASIC for the Radio Shack TR5-80 Model } Level il, 
this program provides a "stand-alone" correlation matrix that may be saved on cassette tape. 


1000 / 
1010 CLEARIDEFINT I-N 
1020 * 
1030 ^' 
1040 * 
1050 IB=0;ND=1%5 
1020 
1070 
1080 
1090 


ТЕ GT = ZERO > 


CLS 
PRINT 
PRINT 


Е "RINT 


ELSE ТЕ=1, 
FOR. EACH ARRAY (MAX UARTABLDCS), 


"EY THOMAS Wri. 
"2132 SAVANNAH TRAIL" 


CORRELATION MATRIX РКОСКАМ 


LF ME ZEROTH ELEMENT OF THE ARRAYS ARE USED, 
ND=THE MAXIMUM DIMENSION 


DIM ЕМО, ND? ACND? 5 COND) 
"CORRELATION 


MATRIX PROGRAM" 
MADRON" 


THEN 


Listing la continued on page 432 


SAVE $$ 


DISCOUNT PRICES 


SAVE $$ 


PRINTERS 
EPSON MX-70 390.00 
EPSON MX-80 499.00 
EPSON МХ-80 FT 590.00 
GRAFTRAX 90.00 
INTERFACE (APPLE 75.00 
2 CABLE 22.50 
CENTRONICS 737-1 785.00 
105 445G 815.00 
18K APPLE Ii 1048.00 | 400 16K 34900 | HR22D-32K 279500 | 1054009 E 
32K APPLE || 1074.00 800 16K 759.00 HR2-20-48K 2956.00 : 
48K APPLE І! 1099.00 410 Recorder 64.00 HR2-2D-64K 3145.00 NEC 5510 WITRACTORS 2650.00 
DISK WICONTROLLER 409.00 815 Digk 1199.00 HR2-20-32K 2975.00 NEC 5520 KSR WITRAC, 2995.00 
DISK ONLY 445.00 B10 Disk 489.00 HR2-2Q-48K 2165.00 
APPLESOFT CARO 139.00 822 Printer 359.00 HR2-20-64K 3380.00 NR às del E e 
INTEGER CARD 139.00 825 Printer 779.00 
PASCAL SYSTEM 999,00 830 Modem 159.00 HRAM 32K 469.00 STARWRITER WITRAG. 1695.00 
| SILENTYPEPRINTER 2339.00 850 Interíace Module 179.00 HRAM 48K 662.00 STARWRITER Wi 
HAYES MICROMOQODEM 295.00 CX853 RAM 85.00 HRAM 64K 849.00 TRACTOR 1500.00 
2.80 SOFTCARO 205.00 CxX70 Light Pan 64.00 H 18 HAR 
VIDEXBOCOL.BRD. 295.00 | CX30Paddie 18.00 desi ВУ. ш" poe General Information: 
| ЗК RAM BOARD 169,00 СХ40 Joystick 18.00 MDS-DRV-Q 665.00 We carry a large selection of hard 
ADC-1-D 740.00 were ahd soltwara by other Com 
RAM MEMORY VERBATIM DISKETTES ADC2.D 905 00 panies. Sand for our catalog. 
FOR TRS-80, APPLE II Вох 0110 бу" 2950 | ADG1.0 705.00 | APPLE ATARI NORTH STAR. AND 
18K SET 4118's [200 М5) 24.95 Box of 10 8" 39.50 АОС-2-0 1285.00 EPSON. 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE. MARYLAND RESIDENTS ADD 5% SALES TAX 
E. EDERICK Store Hours: 


COMPUTER 


PRODUCTS, INC. 


Glrele 154 оп inquiry card, 


5726 INDUSTRY LANE 
FREDERICK, MD. 21701 


MON. THRU THURS. 9:30 АМ-— 9:00 PM 
FRI. AND SAT, 9:30 AM -— 5:00 РМ 


TO ORDER CALL: (301) 694-8884 
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Listing 1a continued: 

1100 PRINT "GENTON, TX 7Zà6Zz01"tPRXNT 

1110 INPUT "ENTER TOTAL NUMBER GF VARIABLES TO БЕ CORRELATED" ; МУ 
1120 ТЕ NYNO THEN PRINT "xxx ТОО MANY VARTABLES xxx'"iG0TD 1110 
1130 ” МУ MUST EE PASSED TO СОКЕ. AS A STRING VARIAELE (NV) 
1140 NVS$=STRECNVOTN=ENY-C1-TB) i GOSUE 4080 INRzMÍNC-HIGDSUE 3000 
1150 CLS:XMPUT "DO YOU WANT THE CORRELATION MATRIX REPRINTED" $ Y% 
1160 IF LEFT$OYB,1»5z"Y" THEN GOBGUB 3000 

1170 CLS END 

3008 ^ SUBROUTINE TO PRINT A MATRIX 

3010 * NR=NUMEER OF ROWS. NC=NUMBERK OF COLUMNS. ІР 

3020 * IB=@ THEN NRzNR-1 AND MC-NC-1. TB=STANTING 

3039 ’ РОТМТ FOR ARRAYS, 

3640 РОК IsIG TO МК STEP 10;ТА=Т+ФЗТЕ ТаАз=МК THEN TA=NR 

3050 FOR «-ТЕ TO NC STEP Fi ЈАЈНЕ JAS=NC THEN JA=NC 

3060 CLStPRINT "CORKELATION MATRIX" SPRIMT TL 

3070 Fipa VARI i GI =" ЗАН ҰҚ "ЫНЫ GZ" БҰР, Ra 

3080 FRINT Fit; 

3090 FOR LeJ ТО JAtRRINT USING GLS L IS NEXT LiPRINT 

3100 FOR L=I TO її 

3110 FRINT USING FZS$:L-1,;:FDR Ме.) TD JA 

3120 PRINT USING G2SFRCL,MISINEXT MEPRINT NEXT 1. 

3130 PRINT 8 950,"TYPE *C* TO CONTINUE"; 

3140 YS$-IMKEYSITIF Y$-"C'" THEN 3150 ELSE 3140 

S150 NEXT J? NEAT I 

3160 RETURN 

40060 * COMPUTE MEANS; SIGMAS, CORRELATIONS 

4010 ' N=NUMEER OF VARIABLES, М=Н-1 IF ТЕ CSTARTING 


Select a modem for your computer...easy as ABC. 


CHOOSE A. The Smart One™, Model CHOOSE B. The Acoustic Modem, Model CHOOSE С. The "Direct Connect” 

AM232, with its own built in microcon- АМП/А, Тог (пе Apple”. Comes complete Modem, Model AMII, for the Apple*, Comes 

troller, Aulo 01215, Auto Answers, Auto with а powerful operating system. Supports complete wilh a powerful operating system. 

Modes (originate/answer), "Direct Con- 25 вазу to usa keyboard commands and Supports Auto Dial, Ашо Answer, 27 вазу 

neci" for any computer wilh ап RS232 — operates interactively with your programs. to use keyboard commands and operates 

interface .. 5299.00, No interface card required! ... $179.00. interactively wilh your programs. Mo inter: 
face card required! ... 5289.00 


Бе а part of tite information revolution. it's fun, exciting, informative, educational. Call ar write your order today. GOD s accepted. 


MICROMATE 
ELECTRONICS, INC. 


2094 Front Street » East Meadow, New York 11554 è Telephone ! 516. 794.1072 
All Direct Connect” modems are FCC cartilied. "Registered trademark ol Apple Computer. Inc. 
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Listing Ja continued: 


4020 ' ELEMENT IN ARRAYS=0, ELSE NSN, 

40230 GOSUE 4120 

4040 GOSUE 4210 

4090 TeNStFOR Isie TO МАСТУ =АЌ Т) ST 

4060 SCODDZSGRIORGOL,ID/T-ACIDEZ)O:iMEXT I 

4070 FOR ISIE TO М:РОК J«I TO N IF SCIDXSCGJI)-0.0 THEN 4090 
^080 ЈАЛ «КТ, DTAC XALO CSTOS 5,00 

4090 RII DERI NEXT «ИНСІ,ІЗт1. 0 ІМЕХТ I 

4100 TF ҮЗ%е"Ү” THEN GOSUE 4480 

4110 RETURN 

41:0 ° SETUP FARAMETERS FOR CORL 

4130 LLZ:INFUTI "ENTER ANALYSIS NAHE"; Tht 

4140 INPUT "ARE THE DATA FROM TAPE":Y1$ 

4150 ТМРУТ “DO YOU WISH TO SAVE THE DATA ON ТАРЕ";\2$ 
4160 INFUT "DO YOU WISH TO SAVE THE MATRIX"; Y3¢ 

4170 YI$=LEFTSCV1$,1>9°Y2S=LEF TEC ¥2$, 1) УЗЕ ЕРТФСУЗФ 1) 
4180 IF Ү1%%Ү2%4>"ҮҮ” THEN RETURN 

4190 PRINT'X*X*xxERRDRXxxYOU CANNOT ЕПТН READ AND SAVE DATA ТАРЕ" 
4200 PRINT “KUN TS TERMINATED" ЕН 

4210 * INFUT/OUTFUT SUBROUTINE FOR CORL 

4220 CLSINGSO IF Ү1%<>"Ү" THEN 4230 ELSE 4240 

42.30 IF Ү2Ж>"Ү" THEN 4290 

4240 FRING "PLACE DATA ТАРЕ IN RECORDER" 

4250 PRINT е 960, "ТҮРЕ “С” TO CONTINUE"; 

4260 Y$-INKEYSTIIF ҮФ= "С" THEN 4270 ELSE 4260 

4270 IF Yi1$s"Y" THEN 4280 ELSE 4290 

4280 


CLOSFRINT "DATA ARE EEING ENTERED FROM TAFE” GOTO 4310 


Listing Ia continued on раке 434 
N : 


NEW PRODUCTS! 


NOW AVAILABLE FROM AUTOMATED EQUIPMENT 
The Televideo System | ia а CP/M^ based single: 


vier computer зүйет State-of-the-art desagn and 
ungis beard consi uchan accounts for Télevidecs 
relabiüdy and excepbonal price performance 
Copal, базы, PL/1 and Fortran sre just а few of the 
high Көзі languages available As your needa grow 
яп сап your Televideo computer system The 
System | cain be a satellite computer of в larger 
network Of uter Siations pri the multi-processor 
тізі бүйет ІІ or System Ш System | 
wichdes T5-81 computer, Teigadeo 910 terminal 
(850 jermena: avaiable ы eddibonal 5941) and 
CP/M* 22. Nation wide on-site sence a түтініне 
through General Elociric 3areice company. 


бүйізті | apecifications: 200А. 64K Ram, 4K ditg 
пояс Eprom. Two 5" 360K demas, serial and рагай! 
pori. 


NORTHSTAR ADVANTAGE 
COMPUTER 


ZENITH 


Zenith Delia Sysi&ms wath world famous quahty and 
ивы у are now avautable trom А.Е t The 288 and 
290 are siandalone micro computers with в one 
ресе design thal simphlies mstallation snd opera 
tion. With the board line ol PeachTres accoumtmyg 
software and Mitro-Pro word processing software 
lihe Zenith computers are the ideal small business 
syfiems HeahkiVZeadh educational courses are 
availabte making the Zenith Computey ал excelent 
choe for ihe first time ӛлуі. 


Zenith specifications 


289 — 48K ram standard, Z80 cpu. 2 serial porta, built 
mi 12" terminal, one 5" 100K drive, expandable. 


Z90—64K ram standard, 280 cpu, 2 seriei poris, 
bud? i 127 Тегелелді, one Б^ 200K Ore, ex ралар. 


The hi instar Advantage Con рагі ап отга ed 
Package текна full graphics capabilkty. Line 
charts. bi (қаға, pie chana aod 3 dimanmong 
вуз ше а! розага ge pari OF Northatara 
optional! graphics; DO S operating system ox СИЛА» 
graprucs package All Northate applications soir 
ware к& availa bie (or ihe Air атре Compuler Slot 
ler В additional separate cards soe included 

Spechicationsa Z80A CPL, БАК Raum, Green истеп 
12" monet 240 x 640 рі graphics газік. 
aculpiumed: typmwnter-Liks keyboard, Iwo 5" 360K 


-- 


CPM? i& д hcsna&d рғихішсі 13upphed бу Digital cht | viera 
Назік с, inc 


ies Telewiciec System Ad УР. са! A.E.1. 
Because А.Е.Г. tests before shipping, has expertise on all itams offered, and is price competitive. 


AUTOMATED EQUIPMENT, INC. 


18430 WARD STREET. FOUNTAIN VALLEY, CALIFORNIA 92708 
- See these products and a full fine of pariphera! equipment іп our showroom. 


(714) 963-1414 
(800) 854-7635 
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Listing Ia continued: 


4290 CLS?tFRINT “ENTER PATA FOR EACH VARTABLE" 

4300 PRINT "TYPE ‘END’ WHEN DATA ENTRY COMPLETED" 
4310 IF Yis="¥" THEN INPUT $*-1,NV$ 

4320 IF Үр%-"Ү" THEN PRINT Ж-1,МУ% 

4330 NV=VALC(NVS) FOR ISIB TO МАСІ) 0.0 

4340 FOR J@IB TO N:ROL,JOU.ü0fNEXT 4%МЕХТ I 

4350 РОК 1=16 TO N 

4360 IF Ү1%<>“Ү" THEN PRINT "ObES";NS5*1j3"UAGR"$ITl| 
4370 IF Yl1$z"Y" THEN INPUT %-1,5% ELSE INPUT 5% 
4380 IF S$="END" THEN 4460 ELSE SCT)=VALCSS)} NEXT Т 
4390 IF ¥2¢<2"¥" THEN 4420 

4400 FOR ІзТЕ TO M:SB-STRSOSCIO) 

4410 PRINT %Ұ-1,5%іІМЕАТ I 

4420 FOR TeIG TO М:АСГ)=й(Т)+54Т) 

4430 FOR МеТ ТО М9-ТІКСІ, ОәчК(І, 4) +85 LD KCI 3 NEXT 43МЕХТ I 
4440 NS=NS+1 

4450 GOTO 4350 

4460 ТЕ Y¥2¢="¥" THEN PRINT *-1," END" 

4470 RETURN 

4460 * MATRIX OUTPUT SUERQUTINE 

4490 CHD'T"2CLSIPRIMT "FKEFARE MATRIX ТАРЕ AND RECORDER" 
4500 PRINT ё 960,"ТУРЕ “С” TO CONTINUE"; 

4510 Y$-INKEYSIIF ¥#="C" THEN 4520 ELSE 4510 

4520 PRINT $t-1,TL*:PRINT €$-1,NV,NS 

4530 FOR ІеТБ TO №; PRINT $4-1,40I12,890(L): NEXT Т 

4540 FOR Ісін TO Ni FOR “Т TO N IF =) THEN 4340 
4550 PRINT £-1,R:I1,) 


WE DISCOUNT PRICES — 
kappie c computer 


APPLE ПІ PLUS 48K 


$1,099 


APPLE | PLUS 18K $1,028 ATARI 800 16K 


HARDWARE SOFTWARE $749 


DISK DRIVE SINTERFACE ,,.. me APPLE DOS TOOLKIT . .. ATARI A (151K) , 

DISK И SECOND DRIVE ....-......4.,.- APPLE PLOT , А 410 PROGRAM RECORDER. 
BASF 8%" DISKETTES QS . .. TAX PLANNER 810 DISK ORIVE . . 

LANGUAGE SYSTEM WIPASCAL APPLE FORTRAN 815 DUAL CASK DRIVE... 
INTEGER BASIC FIRMWARE CARD . . APPLE “LOT. . теқ RAM MEMORY MODULE 
APPLESOFT |i FIRMWARE CARD _... APPLEWRITER  . 
CENTRONICS PRINTER INTERFACE CARD COW JOKES PORTFOLIO EVALUATOR B50 INTERFACE MODULE 
HIGH-SPEED SERIAL INTERFACE CARD , Dom JONES NEWS $ QUOTES REPORTER 830 ACOUSTIC MODEM E 
GRAPHICS TABLET , MG HE CONTROLLER 495 825 PRINTER (CENTRONIC 737) 
APPLE IEEE-«88 INTERFACE CARD | ШАПАК 16 SECTOR) JOYSTICK PAIR | 

МАН SUP-R-MOD RF MODULATOR .. VISIPLOT LIGHT PEN 

MICROSOFT 2-80 SOFTCARO giis d VISITRENINVISIPLOT ATARI АСС 

MICROSOFT 16К ВАМ CARD . A DESKTOP АМИ .. . BASIC LANGUAGE 

vIOEX 80 COLUMN BOARD . .. ,. BPI BUSINESS SOFTWARE (EACH) ASSEMBLER EDITOR . 

HAYES MICROMOOEM II SUPER ТЕХТ. а MUSIC COMPOSER . , 

AMDEX 13° COLOR MONITOR é PROGRAMMA APPLE ME F STAR RAIDER i 

NEC 17 GREEN MONITOR а EASTWAITER (B0 COLUMNS) ; COMPUTER CHESS 

SILENTYPE PRINTER WANTERFACE. .. С.В MASTER. BASHETEME : ui 

EPSON MX-100 | WORD STAR ЕС TELELIN 


MICROTEK X2K НАМ 


ЖЕЛЕЗІ: 


QUME SPRINT 545 PRINTER MICROSOFT FORTRAN ; | DATASOFT TEXT WIZARD 


3 TO ORDER: Ріваяв send cashier's check, money Order ог personal check 
computer С Inc (allow 10 business days 10 chee), VIGA and Master Card credit card service 
= ғ айа 3%. American Express credi! card service add 5%. Shipping. handing 

j i and insure in US, add 3% (minimum $4). Сатар residents aod 6% 
Authorized Apple Dealer & Service Center ваша fat. Foreign ones add 10% tor shipping. Equipment is subject їс 
4688 CONVOY STREET, SAN CIEGO, CA 92111 price change and avalliibility. All equipment carrés factory warranty. Sloty 


preas diller Rem mail ardar preas. TELEX: 697120 DATAMAX-SOG 
(714) 565-4062 (800) 854-1941 CALL OR WRITE FOR A COMPLETE PRICE LIST 
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Listmg Ig continued: 


4560 NEXT J NEXT I 
45/0 CMDR" КЕТЕМ 


(1b) 


кий 

CORRELATION MATRIX FROGRAM 
BY THOMAS НМ, MADRON 

2122 SAVANNAH TRAIL 
PERTON, TX #6201 


ENTER TOTAL NUMEER OF VARIABLES TO Ek CORRELATED? З 
ENTER ANALYSIS NAME? TEST DATA 

ARE THE DATA FROM TAFE? N 

DO YOU WISH TO SAVE THE рата ON ТАРЕ? Y 

00 ТОМ WISH TO SAVE THE MATRIX? Y 

PLACE DATA TAPE XN RECORDER 

ТҮРЕ “С” TO CONTINUEENTER DATA FOR GACH VARIABLE 
ТУРЕ “END? WHEN DATA ENTRY COMPLETED 


DES 1 VAR 1 7 19 

ОЕ 1 ЧАК 2 ? Z3 

hs 1 VAR 3 2 187 

DES 2 VAR 1 ? 24 

OCS 2 VAR 2 7 28 

Nes 2 VAR 3 P 212 

ПЕС 3 VAR 17 Zl 

ПЕС 3 VAR 2 F 29 

OBS 3 VAR 3 7 180 Listing 15 continued on page 436 


COMPUTERS | 
АТАН!" 8007 
COMPUTER SYSTEM 

16k —*750. 
tak 898.00 


"APPLE 11 Plus" 


un 
o 


Bottini iT m 


COMPONENTS СОМТ | *»Sreciaises 
бит a 
UPD ane ha Eun. Contre 


ачат 


AT лаб? 12 | ATS- 1013А Жиһан ШТ 
жоні Pee Bá» 45 1)» 


fu, КОН TU aa AR 2 ites С REAL-TIME CLOCK 
0096 ja diu 2 һа CALENDAR 4 MSM 5832) 
Tru ФММ 2 Ses CN 200 Кенчи» Marr Шәке (мен Cu OR 1С 


Е ГЕРБІ ТЕР 


г 
о P .., 


|9251] 

Теле. шігіл Date ын а 
бағ ні Мінді 

ug Created 


yp 
ЕЗӘЗЕКТЕГЕРКЗСЕҒТЕЕНЕЕСЕЕ 


et 11254319 БЕ: 


БУВЕШУВЁЕВЕРДӘ 
pha a anrd up 
-— Amr M or 
8535258 $82 


CONCORD ___ 
COMPUTER 
PRODUCTS 


ANAHEIM, CALIF 92806. 
(714) 937-0637 att, om " pag pat 


' Synertek 
тет» CHECK — М/О ETIAM ê &aeac СТА» 
—— ey" 7 LOW COST 
TO. ORDER CA RES ADD 6% "1€ 1 TERMINAL AL WITH 
FERT 


VIDEO ЮО " 


riii, 

a 

5500824 
182855555 


25% 


2 
3 
ж 
ba 
ce 
эф 
im 
м 
PS 
t3 
55 
98 
C 
ae 
ga 
£3 
[ed 
m 
35 
ео 
r3 
E 
ю 
26 
15 
Ed 
ж 
753 


LI 
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Listing 15 continued: 


DES 4 VAR 1 7 28 
0Е5 4 VAR 2 ? 3D 
DES 4 VAR З ? 225 
Оз 5 VAR 1 ? 28 
ПЕ5 5 VAR 2 ? 28 
OFS 2 VAR 3 ? 199 
GOES 6 VAR 1 ? 30 
UES 6 VAR 2 7? 26 
Q&S é VAR З ? 207 
ORS 7 VAR 1 ? 30 
Oks 7 VAR 2 ? 26 
Q&S 7 VaR 3 ? 200 
OES В VAR 1 ? 26 
ORS 8 VAR 2 2 25 
QES B ЧАК 3 ? 212 
ОБЕ 9 UAR 1 ? 14 
D&S 9 VAR 2? 29 
DCTS 9 UAR 3 ? 206 


DES 10 VAR 3D 
Q&S 10 VAR 25 
DES 10 VAR 224 
DES 11 VAR zl 
DES 11 VAR 28 
OES 11 УАҚ 210 


Q&S 12 VAR 
СЕС 12 VAR 


Q&S 12 UAR 212 
QES 13 VAR 28 
OES 13 UAR 29 


DEG 13 VAR 
П0Ез 14 VAR 
Gets 14 VAR 
GES 14 ЧАК 
005 15 VAR 
009 із VAR 
Өре 18 УАҚ 
OBS 18 ЧАК 
OES 16 VAR 
DOES 16 VAR 
OES 17 МАҚ END 
FREPARE MATRIX ТАРЕ AND RECORDER 
ТҮРЕ “С” TO CONTINUECORRELATION MATRIX 
TEST DATA 
ЧАК. 1 2 3 

1 1.00 -0.01 0,47 

2 -0.01 1,00 0,37 

3 0.47 0,37 1,00 
ТҮРЕ “С” TU CONTINUEDO YOU WANT THE CORRELATION MATRIX REPRINTED? Y 
CORRELATION MATRIX 
TEST DATA 
VAR + 1 Р c 

1 1,00 -0.01 0,47 

2 -0.01 1,00 0.37 

3 0.4/7 0,37 1.00 
ТУРЕ *C* ТО CONTINUEREADY 
> 


P UC Je C TJ iD МӘ o— Qi F3 ИШЕ LJ ВӘ € bo M 
eov SJ 0d 09 03 M9 S 00 Ар 03 00 09 9-2 00 03 0309009 39 
^ 
c 
C 
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APPLE HEADQUARTERS 


BUSINESSMAN'S SPECIAL 


е Apple 1! plus 48K. 
Now! Write a letter ғ Apple Disc Orive |! 


and print immidiately! and Interface DOS 3.3. 
le 11 weak. E | tt ” Sanyo 9" B&W Monitor 
ы М uen nterface. à 
« Disc weoni., “ Epson Cable. Visicalc 3.3 Software 


: Саша ы) , Maniter. е Apple Writer. Only 8 20 909 


Gompielo Package 6% DISKETTES FOR APPLE 
Now Only ee & OTHEA MICROS 


MEMOREX Во» of 10 *27.00 
Apple gero Pen d 1169.00 BASE Boe ite Full line of software in stock! 


APPLE II ACCESSORIES 


3? 

MER. ое моліне» ORIGINAL GENUINE IBM 8" 
VIDEX 80 COLUMN VIDEO TERMINAL '290 APPLE SILENT TYPE PRINTER Floppy Diskettes at eh Prices: 
VYDEX KEYBOARD ENHANCER APPLE CLOCK/CALENDAR IBM 82305845 SS SD 

VIS! CALC, 3.3 ; BPLGENERALLEDGER. . 3 IBM #2305830 SSSD 

SUP'R' MOD : BPI ACCOUNTS RECIEVABLE IBM #1669954 SS SO 

280 SOFT CARD e BPI H SPEED SERIAL TROL sace | IBM #1766870 DS SD 

HIGH SPEE IAL | 1374 
THE SOURCE | IBM #2736700 DS SD 


| 2: ІВМ #1669550 SS SD 

= LA HEWLETT PACKARD | 181165550 DS DO 
ие | IBM #1669045 DS DD 
|> T A Complete Computer System In One Small Package. ІВМ #1766872 DS DD 


The HP-85 із a powerful BASIC language 
computer, complete wikeybosrg, CRT display. 
printer & lape drive all in one 20 pound uniL 
16K RAM, expandable to 32K Reg. 3250.00 


= IUE Jd Now Оту 5250599 Perkin-Elmer Bantam Terminal . . . .5779 
a Lii s HP MCN еи Соати 10416 ‚де _ 


72258 Graphics Plotter Flex. Disc Drive 2631B Impact Printe 5 
ОРТ. 002 Aeg. 2200 718699 Reg. 2.500 *1000 ОРТ. 685 кор. 3,950 "2,895 | Only 610 


Texas Instruments 
ТІ 99/4 Computer 


Designed to be ihe first Computer 
for the skilled user, or (he beginnar. 


ATARI 800 with 16K 


TEXAS 440G Graph m" 
INSTUMENTS  445G Graph . .*790 


| | r TI 0 Ф вон . 
Orig. 950.00 Now Only 537999 T! ai KSR..*1 an 460G Graph .*1299 
| pe 4407 Graph .*1595 
Disc Orive Contr. 224.95 Solid State Printer 295 00 DIABLO 440 8 
CALL FOR LOW PRICE Diac Memory Drive 249.05 RF Modulator J9 95 
SPECIALS 
Full line ot TI 59 Program. 179.95 1:58С Pro DEN 
ATARI software available Less Manuf. Rebate 20.00 0С 1 ЮС P. nie = 7. QUOME SPRINT 


YOUR COST 159.95 'ë м 
— E | ..4.. y 145 RO зав , 52,450 
EPSON IJ Sanyo Monitors | 1640 KSR . .*3,550 Уке НО....%,550 


ы қ & VM-45099" ВАМ, | 
MX 80 Printer О —: DW SOTE ва. 1%. ‚ DEC WRITER ж 5/55 КӨН... 12.850 
MX-100FT Printer А2. ОМС-6013 13" Color . | 449. 739-3 Serial . .*840 
Electro Home 9" Green 445G Graph ..:785 739-1 Parallel .*840 

NEF | (212)260-4410 


TOLL FREE OUT OF STATE 


800-221-7774 
800-221-5858 
900-223-5661 


Мата on sale log (ited time ooh, and are Subject to limited availability. Not responsible for typographical errors. Thic ad supsrsedes ай other ads 
ағын ia Oct. At. All orders subject tà кгр дїї and accegiance Minimum shipping and handling $4.35 


67 West 47th 1: New York, N.Y. 10036 


SUNDAY 10-4, DAILY 9-8, FRIDAY $7 


Listing 2: The regression calculating program (2a) and a test run (2b) written for the TRS-80 Model Г Level il. 


(2a) 

1000 
1010 
1020 
1034 
1040 
1050 
1040 
1070 
1050 
10$0 
1100 
1112 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 


1200 
1210 
1220 


* MULTIPLE REGRESSION FROGRAM 

CLEARIDEF INT I-H 

‘ ТЕ THE ZEROTH ELEMENT OF THE ARRAYS ARE USED, THEN 

* TB MUST = ZERO; ELSE TB=1. ND=THE MAXIMUM DIMENSION 
* FOR EACH ARRAY (MAX VARIABLES), 

LE=03ND#15 

DIM RYCND, ТЕ), RCOND,ND),XCND,ND),ACNDD БАМ», BOND, ТЕ) 
DIM TX(ND) RE HDI) 

CLS FPRINT "MULTIPLE LINEAR 
PRINT "ВУ ТНОМА Wha. Марком 
PRINT "2132 SAVANNAH TRAIL" 
FRINT "DENTDM, TX 76201" 
FOR I-ü TO 800:МЕХТ I 


REGRESSION FROGRAM" 
C1979>" 


GOSLE 4000 IN=NV~C1-TE)PNRENSNCH=NSGOSUG 3000 

CLS:1INPUT "DO YOU WANT THE CORRELATION MATRIX REPRINTED"; 7$ 
it (ЕҒІ%(Ү%,12-Ү" THEN GOSUE 3000 

CLES INPUT "VARIABLE NUMBER OF DEPENDENT VAR. FOR THIS RUN" TY 
IY-IY-CLl-IB) 


INFUT"NLUMEER OF INDEPENDENT VARIABLES IN THIS RUN" WI 
IF NI*12NU THEN PRINT "xxx TOO MANY VARIABLES жж”? 
GOTO 1140 


PRINT “ENTER VARIABLE NUMEERS FOR INDEPENDENT VARIABLES" 
М=МІ- 61-16) 
FOR Т=ТЕ TO M INPUT IM:IXCIÓOSIM-CI-IB):NEXT Т 


5O MHz DIGITAL MEMORY OSCILLOSCOPE 
IN A PERSONAL COMPUTER 


TWO CHANNEL DIGITAL MEMORY 
OSCILLOSCOPE, The Model 85 
provides two signal input. chanm 
nals on one board and the time 
base system on с риса 
boord Both vertical channels 
have a ful 50 MHz boncdwidth. 
Digitization Б performed by fight 
speed sorelle ond hold Стейт 
and an eight Git A/D convener to 
ensure high resolution. and ac- 
curacy. 

FULLY PROGRAMMABLE. Auto- 
mated measurement were 
never simpler Programmable 
features such as vertical attenua- 
tion, time bese. tigger level 
AC/DC/GND input and more, 
moke the Мода B5 c те 


laborotory ond factor quality 
instrument. 


Northwest Instrument Systems 
PO Box GO? „ 1/503/297-7471 
Beaverton, Oregon 97075 
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APPLE li* and APPLE 1 PLUS" COM- 
PATIBLE. The Model 85 Digital 
Memory Oscilloscope plugs 
directly into tho Appie Il peripheral 
Slots. Easily installed-just plug In 
the verticcl and horizontal boards, 
attach probe connector, ond 
the software, and you are ready 
to make precision measurements. 
DIGITAL STORAGE. АЛ tha conven- 
lant features of digital storage 
refresh display for easy viewing. 
precision measurements, un- 
United storage time. signal po- 
waveform storage on 
disk Now with the Model 85 
and personal com- 
puter combination, you can 
create your own sophisticated 
signal analysis sytem, 


performance standard іп instru- 
men systerne. Furthemnore, priced 
at less thon SLOOO. It represents 
Ceutstandamg volue. For more inier- 
maton on the Model 85, send for 
a copy of our product brochure 
Ew writing: 


"kodermark of Apple Computer inc. 


TESOL адеет 


NORTHWEST INSTRUMENT 
қыша. MODEL 


SYSTEMS 
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85 OSCILLOSCOPE 


Listing 2a continued: 


1230 
1246 
1250 
1260 
1270 
1230 
12%у 
1300 
1310 
1320 
1330 
1340 
1350 
1364 
1370 
138i 
1398 
1400 
1410 
1420 
1430 
1440 
1450 
1440 
1470 
1495010 


N=NT- (1-16) 

FOR Т=ТЁ TG MiKsIXIO FOR Ш= TO N 
LIXGIOPXOL,;UO-KROS;L2O $ XUI, DIX, АЈ) 

NEXT J:XOI,I2O251.0:HEXT I 

FOR IsIEb TO NideEXCTOIRY (LT, TEeRCLY,JtNEXT I 
GOSUE 4000 SNL=ENINZ=TEING=NIGOSUB 2000 
AV#ACTY) КЗ 0 

FOR Т=Т& TO Ni А=ТХСТ БЕСТ =Е СХ, IBIS CS¢ LVI ИВС) 


AQO=AU<-BECTIMAC UI (-RS=RG+tR СТ, TERRY CT, TED SNEXF ISKA4sSURCR32 
ЖЕЛЕДІ MEANS SILMAS ХЕКО-К ВЕ. ТА E K2-XCQL)" 
F2S="C FE жы ІР Як. ір анын Я, ЕЕ. OF ERE" 


FÜR IsIE ТО М STEP 10: 4=т+9 

If JN THEN JN 

CL8:PRINT TL$ 

FRINT 21$ 

FOR Ке TO JiL-IX(K) 

RS-R3- (GG, IE) /SBRCOQGK KO )) LZ 

FRINTUSING F2$:IX(O0 €41,00, SCL) RYCK, ТВ), В (КТВ), BGEO, RS 
NEXT ІЗРКІМТ е 960,"TYPE “С” TO CONTINUE"; 
YS-INKEYSIIF Y#="C" THEN 1430 ELSE 1420 

NEXT I 

CLS:PRINT ТІМІРКІМТ "INTERCEFT="3A0 

PKINT "MULTIPLE Kz':R4;"R-SQUARED-";R3 
DIsNIIDZENS-(NI)-11Fis(R3XD22/C((1-R3)xD1):1608UB 5000 
PRINT "FOR OF i="{D1; "AND DFZ2="; D2; "F="; F1} РЕТ Р 


PRINT “NUMBER OF O&SERVATIONS="{NS р. ЕР 


APPLE GRAPHICS PARALLEL INTERFACE 
Full Hi res Graphics for Epson, Okidata, etc. 


Circle 150 on inquiry card. 


400 16K — $349 


cn ланы 1. а, 


АЕ z | -- ы 


- | a | 
[ 1 - + 


TE 1 EVIDEO Рени 
9500 — $1225 9501 — $1275 912 — $569 950 — $949 
ATARI т 
800 32K — $740 810 — $1475 820— $1795 


4 P — 
ж 


Mamory-16% 200ns — $19 95 
Game Peddie Extension — $14 95 
Garne Расса — $19 05 


MONITORS 
АРЕ — $125 SANYO-BW — $159 
Senyo-Grean — $249 Color — $425 
_ Amdei-Green — $159 (Color — $350 


DIABLO 
830 — $2150 1840 — $2575 
DISKETTES 


Бы. й P 


EXPOTEK CORPORATION INTEHNATIONAL 


| DISCOUNT LINE 
1-800-528-8960 


2231 West ShangriLa Road, Phoenix, AZ 85029 EXPORT ТИХ - 910-950-1194 | 
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Listing 2a continued: 


1420 
1200 
15190 
1520 
15530 
2000 
2010 
2020 
20.30 
2040 
2050 
2060 
2070 
2080 
2090 
2100 
2110 
2120 
3000 
3010 
3020 
3020 
3040 
3050 
3060 
3070 
3080 


PRINT @ 960,"ТҮРЕ “С” 
Ү%-ІМКЕУФЗІР Үзенг" 
CLS: INFUT 


TO CONTINUE" } 
THEN 1510 ELSE 1500 
"DO YOU WANT ANOTHER КИМ"; YTE 


АҒ LEFjIS$OYS$,15»2"Y" THEN 1530 ELSE CLS-END 
RUN 
* MATRIX MULTIFLICATIUN 
* Ni-NUMEER OF ROS IN & AND Ж.  N2-NUNMEER OF 
‘ OF COLUMNS IN E AND RY.  N3-NHLUMEER OF COLUMNS 
^ TN X AND NUMBER OF ROWS IN KY, SUBTRACT 1 FROM 
‘ FROM EACH IF TIB-U, 
FOR I-IE TO Ni 
FOR JIB TO ме 
ЕСТ, 4} 0 
FOR K=IE TO М3 
BCL, DEBET 42 +XC TRI KRY CK, J) 
NEXT K 
NEAT J 
NEXT I RETURN 


^ SUBROUTINE TO PRINT A MATRIX 

' NRENUMBER OF ROWS. NC=NUMBER OF COLUMNS. 

б“ IB=6 THEN NR=NR-1 AND NC=NC-1i.  IB-STARTING 
^ POINT FOR ARRAYS, 

FOR Т=ТЕ ТО МК STEP 102Iá59L-9:IF ТАЗеМК THEN TA=NR 
FOR J=IB TO NC STEP FidAsJ+BT IF Ча>чМС THEN JA=NC 
CLS:PRINT “CORRELATION MATRIX" PRINT TLS 
FL$="VAR C'S G1l$=" SO GERRRUIPZSURTTITIRUIDC2$-U FE. SE" 
PRINT PF1$j 


IF 


A REFURBISHED DAISY WHEEL TERMINAL 
FOR PERSONAL COMPUTER USERS AND SMALL BUSINESSES. 


Now youcan have letter-quality printing 


and professional features for just $1,450: 


AJ daisy wheel printer terminals are renowned Іс 
axceptional performance, high reliability, and applicalions 
versatility. Now you can have all this for only $1,450* in our 
special limited offer. 


And you can choose from a list of options including 
forms tractor, pin-feed platen, paper trays, side shelves, 
extra priniwheels, APL keyboard and 2K butter. 

Call your nearest AJ regional 


« 30 cps letter-quality printing A 4 office for details: San Jose, CA 

« Changeable type faces (408) 946-2900; Rosemont, IL 

+ Full АСИ keyboard with F p- ——Ü E- ] g (312) 671-7155; Hackensack, 
numeric pad NJ (201) 488-2525. Or check 

* High resolution X-Y plotting Ғі--- the phone book for the number 

* Completa electronic toms of your local AJ sales/sarvice 
control office. 


+ 128-character buffer | | 
ғ Asynchronous RS-232 interface f uu 
+ Printwheel, ribbon cartridge, | j 


“Price aiui орог ird m Subject be 
Changa whi notice. Sce sherwn РН ee 
інгі Options Offer түрінің cathy in th 


and cable included x 
• 30-day parts/labor warranty 
| ANDERSON 
| JACOBSON 
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Listing 2a continued: 


30 
3100 
4110 
31220 
31.320 
3140 
1150 
3160 
4000 
4010 
4020 
4030 
4040 
9050 
4060 
4070 
40830 
4070 
4100 


4110 
4120 
3000 
2002 
2054 
3006 
2018 


ADVANCED 56-100 BUS PRODUCTS 


The LOP1/2 uninga (he advanced 8068 processor to provide up to 8 
times Ihe through 
Поп sal of the 

PASCAL and PL/1. The 10 slot motherboard leaves 7 slots for USER ex- 
pan&lon. With the option of a 10 MByte Winchester and MPIM-Bb5, tha 


СОР malnirame becomes a powerful multiuser system with the capabill- space + 55K ШО 
ty 38. ipe" d without рә К ja li егу ү ы; 
enced wil systems. The ormanceé of the an 
has paver before been available for such an alfordable prica. 64] 256K M EMORY 
FEATURES: + B or 16 bil efation = Мәвіз ай IEEE 696 Specs • Access time 
{Bee Bins cou pos ШО (Sars от Nt ean алата P EMT Su oy d 
9 * wall states w | 
— Шегі advanced floppy ени « Parity with Emor interrupt generation = No ОМА RESTRICTIONS 
« ВАК board is upgradeable to 256Kbyle board 


— 1 зепа! В5232 роп 
— 10 siot motherboard 
— 18" Shugart ЕСІН drive (LDP), 2 oer BO1R's ОР? 


— 4K EPROM sockel for user population « 2 Serial Н5212 ports = атайым poris with handshake control 
OPTIONS: « Math processor Sond 31/8511 or 8232/9512) „ WINCHESTER 
— HAZITALL DISK support « Real tima programmsabis interrupt + Clociucalendar 


— & 10 MByte Winchester (replaces 1 Shugart 801 In LDP?) 
— МР/М-86 multiuser system 
— Woodgrained 7 slot chasis 


PRICES 


2 TEEN АР a TESTED sided drives « Programmable data record length (128 to 8192 byle 

Ge72 ЕОС a sector) > Мин! sector and multi track transter capability = Parallel 
1 ак А mci Бөк юп up lo 4 drives = On board digital data separatór » Software 
LOPG4K НАМ 695.00 selectable single or doubse density operation + Saparale connactars 
IDEE EAM repe lor 54" and B" drivas + Software salaction of standard or minidrives 
HAZITALL 425.00 allowing mixing of Goth drives оп a singla controller 
85-005 195.00 
CPIM 36 250.00 LOMAS 

Mücroantt BASIC 86 450 00 


Call ior СОРТ option prices and board kil prices. 


СРЕМ BIB and ЫРІМ ФЕ arg trademarks of ОКИ ирис! 
| BEDOS be a пыли of Seattle Computer Products 
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FÜR L-J TO JAsPRINT USING бізі; 
FON L=I TO IA 

PRINT USING FZ29jL*1:2:FQR М= ТО JA 
FRINT USING 02%; К(Г,МО NEXT Mi FRINTINEXT L 


NEXT LEPRIENT 


PRINT 9 950, "ТҮРЕ “Г” TD CONTINUE"; | 
YS=INKEY$¢IF Уф="С" THEN 3150 ELSE 3140 
NEXT J? NEAT I 

RETURN 


“ MATRIX INPUT FROM ТАРЕ ROUTINE 

CAD" T'S CLSSPRINT "PREPARE MATRIX TAPE AND RECORDER" 

PRINT © ?60,"TYPE “С” TO CONTINUE} 

Y$-INKEYSIIF ¥$="C" THEN 4040 ELSE 

INFUT d-1,TL$3: ТМРОТ S brun 

N-NV-CI-IB) 

FOR T=TE TO N:INFUT %-1,А(10,8 СТ МЕХТ I 

FOR І-ТЕ TO М:ЕОК J«I ТО МЕ IsJ THEN 4090 

INPUT Fi R(E J) 

NEAT J NEXT 1 

FOR TIE TO NiFOR J=I 
ELSE K(J,TI=R(T, J? 

NEAT JINEXT I 

CMDR” RETURN 

^ FROGBABILITY OF OCCURENCE 
ADAPTED FROM DONALD J. VELDMAN; 


4 0.30 


TO NiIF IJ THEM ROL,JOoz1:GOTO 4110 


OF F,T,Z,CHI-SG 
FORTRAN PROGRAMMING 


“ FOR THE BEHAVIORAL SCIENCES «МЕН YORK? HOLT, RINEHART 
“ AND WINSTON, 1967), ЕР. 129-131. 


ё 4 
Ag 


02, Fl MUST BE SET BEFORE CALL Listing 2a continued on page 442 


LDP1/2 10Р88 8088 CPU BOARD 


» 8088 CPU 5 MHz operation upgradeable to В MHz • 9 vactorsd Inter- 
upis = Fully — : with t 696 electrical and liming specs 

» R5232 serial pori with modem controls е 1K bytes of static . 2 
EPROM sockets ha or 2732) * 8087 upgrade kil available іл Sept. 
« B bil bus eases died di 10 eher $100 bus boards » 1MByte address 


ul of а 4 MHz 280А processor. Tha рома! таъсис: 
is ideally suited to higher laval languages such ав 


HAZITA LL 


wilh baltery back up = Synchronous dala communication supported 


LDP72 FLOPPY DISK CONTROLLER 


11 Cross Street 
Westborough, MA 01581 
Telephone (617) 366-4335 | 


DATA 
PRODUCTS 
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Listing 2а continued: 


5020 ” 5 IS RETURNED AS SIGNIFICANCE LEVEL 
5030 FL = 1,0 

5040 IF Di x DZ ж Fi = 0.0 THEN 5260 

6050 IF Fi « 1.0 THEN $5100 

3040 A = D1 

9070 E = 02 

5060 Е = F1 

25090 GOTO 5130 

3100 A = D2 

5110 В = Di 

6120 Г = 1.0 / F1 

5130 Al = 2.0 / (9,0 ж А) 

51430 Бі = 2.0 / (9,01 ж Bd 

5150 X = ((1.0 - Ел» ж FDL.333333 - 1.0 + AL? 
5190 Y = ЗОКСЕТ ж FD.466647 + nl) 

gl70 Z = ЕХ Y) 

5180 IF Е < 4.0 THEN 9200 

5190 GOTO 2210 

S200 Z = Z X (1.0 + ÖB ж ГА Z BLS) 

S210 Zi = ¢€,1151744+24(.00034442%.0195277) > 
9220 Fl .54¢01-042K0,19685442421 9904 

9230 IF Fl 4 1.0 THEN 02750 

5240 GOTO 5260 

3450 FL = 1.0 - Fi 

5260 PsFI 

9270 RETURN 

4000 ” MATRIX INVERSTON USING EXCHANGE METHOD 


DISK HI. - 
Oo Dun] 
100% Compatible 
$599.00 
Disk Ill Dual 
VR DATA's Disk 111 features: 
• Completely compatible w/TRSDOS™ 
a Installation with simple hand tools 
| * Optional dual side and/or 80tk. 
mounting hardware, and applicable cables. 
Prices subject to change without notice. ааа 
се = 


Model Ili Disks 
Drive Assy. 
e State-of-the-art circuitry. 
e Contorms to FCC Class B Specs. 
Weftata 777 Handerson Boulevard 
Folcro!t, PA 19032 


= Disk 111 Single 
| = 
= $864.00 
ә Fully tasted, calibrated and burned in. 
‘DISK II! single drive assembly includes: one 40 track 
To order сай tea i| 800} 9345-8102 2215 ensssooin PA 


Drive Assy.' 
IMMEDIATE DELIVERY COMPARE & SAVE 
e Warranty 120 days 
5'4" double density drive, power supply, controller, 
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‘OD AlddNS ASIA 


LEVS-19¢ (S12) e 59061 Vd ‘рай e IS AAO S TIE e 6t BINS 


tapio "unu OO DOTS 
"aBueu3 о; alqns sad “рауы jou sway) uo saand ю) m 


SQqavogs22 Jo INN TINA 
WIGQOW NO2DIX31 

333430 Рәишгт Tyvrids 
095 eed eau] 
OOTXW NOSdJ 
IJ08XIW 00'065$ ОВХЫ NOSdS 
'2e1)/^ 0899 /0155 DAN 
"eam ogs OTS VIA 

'2811/N 

(592 $2} НЗИЗМУУ 1$ НОЦ "2 
0210228 SAIMC UMSb/68Z H.LIN3Z 
00'0662$ СО000992% NIVHAYSdNS Heo 


0002$ u0141dW/NOQNV.L/OgOTS3AIHG 
sadd ә|4шес 


00 LbPETS 
00701/% 
007066% 
00 0692$ 
DO t8I2$ 
00 66p1$ 


SSUTABG SIG 


‚ре [еш 


Listing 2a continued: 


6010 М. IE MUST EE SET FKIOR TO CALL 
#820 IF NND THEN 6030 ELSE 6050 

8030 FRINT "MATRIX SIZE IS LIMITED ТО"; ND 
6040 PRINT "YOU HAVE A SIZE ОЕ" МЕМ 
6050 FOR K«IB TO Ni D=—1/X(K,K) 

4060 FOR J*IB TO МЕ J=K THEN 6060 
6070 ХЕК, JEX KaJ) KD 

6000 NEXT J 

6070 LDz-D 

6100 FOR IsIE TO N:iF Т=К THEN 6160 
ӨТІП ESXOL,K) 

5140 ГОК Ә-ІБ TO NIIF JH THEN 6140 
6130 XCI JEX, JOVMXCOK,J2XE:2GOTO 4150 
6140 АІ КІ, Кә жр 

6150 HEAT J 

8180 NEXT I 

6170 ACK, RI=DINEXT KS RETURN 

(2b) 

ААМ 


MULTIPLE LINEAR REGRESSION PROGRAM 
БҮ THOM «5 WM. MAGKON (1979) 

2132 SAVANNAH ТЕРДІ. 

DENTON, TX 74201 

PREPARE MATRIX TAFE AND RECORDER 


TYPE “С” TO CONTENUECORRELATION MATRIX Listing 2b continued on page 444 


How can Carrel” 
teach Alice about 
Wonderland? 


As a trainer you should know! 


The Coloney Intelligent Learning Carrel™ is the answer 
to your individualized training needs. 


Carel™ js a custom-buill student learning station thal contains an exciting new 
interactive video system. Now you can have the power of computer assisted and 
computer managed instruction with the impact of high speed access to video. 
The system includes: the Apple Il Plus™ microcomputer, a laser reflective 
videodisc player, а color monitor and the Coloney Interface Package. А new 
learning experiance awaits your students in the wonderland of computer 
controled stereo sound, beautiful high resolution video and cotortul computer 
graphics. An ever patient Carrel'M coaxes, questions, and dekghis while 
answering your student's needs in an individualized leaning environment. 
Besl of all, Carrel і inexpensive. At Coloney we continue to give 
YOU reasons to make us your number one choice in interactive training 


COLONEY 
PRODUCTIONS 


1248 Blountstown Fw y. Tallahassee Р} 32304 [904] 575-0891 


Apple П Plus la p registered trademark of Apple Computar Inc. 
The Ссіспәу мәкан! Laarning Сағти and Cartel arg trademarks ol Coloney Productions 
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Listing 2b continued: 
TEST DATA 


UA З 1 “ 
4 1.00 “0,01 
2 -0.U01 1,00 
3 0.37 0,37 
ТҮРЕ *C"' 


VARIABLE NUMBER ОҒ DEPENDENT МӘК» 


3 
0,47 
1.37 
1.00 


РОК 


MUMBER GF INDEFENDENT VARIABLES IN THIS RUN? 2 


ENTER VARTABLE NUMBERS FOR INDEPENDENT VAKIAGLES 


т 1 
2,2 
TEST DATA 
VAR MEANS SIGMAS 2ЕКО-К BETA 
1 26,19 4.81 0.4743 0,4771 
2 ағама 1.79 0.3479 0.3740 
ТҮРЕ “С” TO CONTINUETEST DATA 
ТМТЕРСЕРТ= 107,925 
MULTIPLE R= ‚604004 KR-SQUARED= ‚304821 
FORK DFi- 2 AND ОЁ2= 13 F= 3.73333 P= ‚0519039 


NUMBER GF OESERVATIONS= 16 
TYPE 
READY 
„> 


“г,” 
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TO CONTINUEDO YOU WANT ANOTHER RUN? N 


TO CONTINUEDO YOU WANT THE CORRELATION MATRIX REPRINTED? М 
THIS RUN? 3 


E К2--ХТТ) 
1.19 0.1354 
2.50 0.2250 


PRICE BREAKTHROUGH 


МАМЕ YOU BEEN WAITING FOR THE COST 
OF EXPANSION BOARDS TO COME DOWN? 
YOUR WAIT 15 OVER. UP UNTIL NOW RAM 
EXPANSION HAS COST AS MUCH AS 
5195.00. NOW OMEGA MICROWARE 15 
PROUD ТО ANNOUNCE THE ARRIVAL OF А 
TRULY AFFORDABLE EXPANSION CARD, 


NOW YOU CAN RUN PASCAL FORTRAN, 
SOK CPM WITH А 280 SOFTCARD. 
INTEGER BASIC, APPLESOFT AND OTHER 
LANGUAGES ON NOUR APPLE. NOW YOU 
CAN INCREASE USUABLE MEMORY FOR 
VISICALC. NOW NOLIDON'T HAVE TO PANA 
FORTUNE TO HAVE ALL. THIS, 


AT $129.95, OMEGAS RAMEX l6 15 THE 
LOWEST PRICED CARD AVAILABLE 
TODAY. 

WHAT DO ЧО GIVE UP WHEN ‘Wu 
PURCHASE THIS FIRST REALLY 
AFFORDABLE RAM EXPANSIDN CARD? 
WELL, YOU GIVE UP HAVING TO REMOVE 
OME QAM CHIP FROM THE MOTHER BOARD 
OF YOUR APPLE. YOU GIVE UP HAVING ТО 
STRAP A CABLE FROM THE CARO TO NOUE 
MOTHER BOARD. THAT'S IT. WHAT YOu 
GET 15 А SIMPLE. RELIABLE, ВОАУО 
THAT JUST PLUGS IN. AE MORN ZEFRESH 
IS ACCOMPLISHED ON THE BOARD 
ITSELF , 


l6K RAM BOARDS FOR 
APPLE JUST $129.95 


THE ВАМЕХ 16 15 GUARANTEED NOT JUST 
РОС 90 DAYS. NOT EVEN & MONTHS OUG 
WARRANTY 15 FOZ ONE FULL YEAR FROM 
DATE OF PURCHASE. WE WILL REPAIR OF 
REPLACE ANN BOARD THAT IS DEFECTIVE 
THROUGH MANUFACTURE РОС A PERIGO 
OF ONE NEAR AFTER PURCHASE PROVIDED 
THIS DAMAGE 15 NOT ШЅЕС IMFLICTED, 


ORDER YOUR RAMEX ló NOW 8ч CALLING 
TOLL FREE 1-800-835-2246. KANSAS 
RESIDENTS CALL 1-800-362-2421, 
MASTERCARD OR VISA ACCEPTED OR 
SEND 5129.95. ILLINOIS RESIDENTS ADD 
$7.80 SALES TAX. 


ANOTHER QUALITY PRODUCT FROM 
OMEGA MICROWARE INC. 
FORMERLY OMEGA SOFTWARE 
PRODUCTS, INC. 

222 SO. RIVERSIDE PLAZA 
CHICAGO. IL 60606 

PHONE 312-548-1944 


OMEGA MICROWARE INC. 

APPLE AND APPLESOFT AGE REGISTEGED 
TORDE MARS OF APPLE COMPUTER. INC. PASCAL, 15 А 
REGISTERED "HEWA OF THE REGENTS CF ThE 
UNIV. OF СА. SA MEGO. БСА С 15 А REGISTERED 


TRADE WA OF . РА 15 4 
STERED TRADEMARK, ПЁ DIGITAL DESEADA 
280 5 a 57 ҰЛ ILG ыс 
SOFTCARO 15 А RESI 
AMICIS RT 
f 
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Correlation Program 


Ling 
Numbers 


1000-1170 
2000-3160 
40004570 
4120-4200 
4210-4470 
4480-4570 


Rowing 


maln program 
matrix-printing subroutine 
correlalion-matrix subroutine 
read correlation parameters 
data-input routine 
matrix-tapa-output routine 


Regression Program 


Line 
Numbers 


1000-1530 
2000-21 20 
3000-3160 
4000-4120 
5000-5270 
$000-61 70 


Routine 


main program 

matrlLemultiplication subroutine 
matrix-printing subroutine 

matrix ingu! from tape 
probability-of-occurrence subrouline 
matrix-inversion Subroutine 


Table 1: Organization of the correlation and regression programs. The main dif- 
ference between the two ісіп the subroutines that begin at line 4000. It is impossible 
to consolidate the two into à single program (see text for details). 


Телі continued from page 431; 
gram and a series of subroutines (easi- 
ly noted in the listings). 


Modifying the Programs 

The correlation program and the 
regression program are similarly 
organized (see table 1), but the latter 
reads data exclusively from a tape file 
generated by the correlation pro- 
gram. lf a consolidated program is 
preferred, the correlation subroutine 
in the correlation. program can be 
substituted for the miatrix-input- 
from-tape subroutine in the regres- 
sion program. Both subroutines begin 
at line 4000 in their respective pro- 
grams, A consolidated program takes 
only about 6 K bytes of memory, 

Because the pregram is based on 
matrix algebra, several of the 
subroutines can be replaced with 
BASIC matrix functions. While Level 
П BASIC for the TRS-80 has no 
matrix functions, it is possible to ob- 
tain a software package (from Racet 
Computes of Orange, California) that 
provides these functions. And other 
BASICs, of course, may have the 
functions. For example, with the 
Racet functions, the matrix-inversion 
subroutine (lines 6000 through 6170) 
of the regression program could be 
changed to the following: 


6000 “MATRIX INVERSION 


6010 I = &MINVIR, X, NV —1, 
01.02): RETURN 


Or in a DEC (Digital Equipment Cor- 
poration) BASIC system, it might ap- 
pear as follows; 


6000 ‘MATRIX INVERSION 
6010 MAT C = INVIR) 
6020 RETURN 


[n both cases, some other (minor) 
changes would have to be made to the 
main program, but both techniques 
could be used. Built-in matrix func- 
tions, such as the example from DEC, 
do not typically use the zeroth row or 
column of arrays, thus wasting con- 
siderable memory. If these programs 
are implemented using such func- 
tions, however, the variable 1B (line 
1050) can simply be changed to 1, 
thus eliminating the use of the zeroth 
row and column throughout the pro- 
gram, The Racet functions use the 
zeroth row and column, and IB 
would be left unchanged. Bear in 
mind that these are only examples 
and that if the matrix functions are 
available, the program might be 
simplified in other ways as well. 
Since arrays in Level 1] BASIC can 
be dynamically dimensioned, a 
variable (ND) is also set in line 1050 
to the largest number of variables 
that might be contained with any 
given memory size. Even in a 
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Make Your Dreams 
Come True With 
Computer Shopper 


Now you can expand your system or 
gel a new one al pricas you had never | 
dreamed possible by taking advaniage 
Of the thousands of bargains each 
month in COMPUTER SHOPPER. 

COMPUTER SHOPPER is THE 


| publication for buying, selling and 
trading new and used micro and minl- 
computer equipment and software. 


æ Buy, Sell or Trade 

Ф 48 Big (11" x 14°) pages 

е Over 20,000 readers nallonwide 

® Low classified ad ratas--oaniy 104 a 
word tor subscribers 

® Hundreds of ads from individuals 

æ Money back guarantee 


Double Bonus for New Subscribers 
New subscribers are eniiilaed to a FREE 
20 word classified ad to use tor зо. 
Ware or used equipment ja $2.00 value) 
plus a FREE ISSUE (13 monihs for the 
price of 12) al! for the low subscription 
prica of ONLY $10.00. 
SAVE OVER 50% ОРЕ ihe single copy 
price of $1.50, Add it up: | 
12 Issues @ $1.50.......,,.$18.00 
Опе free issuB,. .....,.. TENE 8. 
Fres 20 word classified ad....$2.00 
TOTAL VALUE..,........ 4... $2750 
NOW ONLY $10.00. Tou save $11.50, 


MasterCard or VISA subscription orders oniy 
Call TOLL FREE FOR FASTEST SERVICE 
1-800-127-9920 


MasterCard or VISA classified ad orders only 
Сай TOLL FREE FOR FASTEST SERVICE 


AME Offer axpiras 1-31-62 


Р.О. Box 2115 e Titusville, FL 32780 
305-269-3211 


Gcomurer SHOPPER | 
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16 K-byte machine, the dimen- 
sionality could be expanded beyond 
the default (ND = 15). Parameters 
for each problem are established con- 
versationally in both programs, and 
parameters for regression can be 
found in lines 1130 through 1220. 
Questions requiring a yes or no 
answer can be answered with either 
"Y" or "YES" or "N" or "NO". 

Data needed by the regression pro- 
gram includes the sequential number 
of the dependent variable in the run 
(a sequential number from 1 to the 
total number of variables correlated), 
the number of independent variables 
(any number from 1 to the total 
number of independent variables for 
the run}, and the sequential variable 
numbers of Nl, the number of in- 
dependent variables. The program is 
structured so that at the end of a run, 
the user is asked if there will be 
another run (from some subset of the 
variables correlated). This capacity is 
especially useful when doing ac- 
tivities such as causal modeling. 

All printing, whether of the cor- 


relation matrix or other elements of 
the analysis, is formatted to fit the 
display screen of the TRS-80 (16 lines 
by 64 characters). The display is 
stopped at various stages throughout 
the program and information is com- 
municated to the user with the 
following BASIC statements: 


PRINT @ 960,"TYPE 'C' TO 
CONTINUE"; 

Y$ = INKEYS: IF Y$ = "C" 
THEN zzzz ELSE уууу 

next line 


AXA 


УУУУ 


Zzzzz 


Many BASICs may not have the 
INKEY$ function that accepts input 
from the keyboard without waiting 
for the Enter or Return key to be 
pressed. To work properly, it must be 
placed in a loop, as illustrated. The 
PRINT @ 960 statement prints the 
message at position 960 (the 16th line 
of the display) on the screen, 

Actual calculation of the statistics 
for the regression begins at line 1230. 
The correlation matrix R(1,]) is subset 
into X(L]), which includes only the 


independent variables for the run 
(lines 1230 threugh 1260) Array 
X(1,J) is inverted to provide the intor- 
mation necessary to calculate the В*$. 
The call to the matrix inversion 
routine is at line 1280 (CCOSUB 6000). 
In lines 1290 through 1460, several 
statistics are calculated and displayed 
for each independent variable, in- 
cluding the mean, standard devia- 
tion, zero-order correlations with the 
dependent variable, В”, b, апа Е? 
with the variable deleted. The last 
statistic is useful in evaluating the im- 
pact of a given independent variable 
on the total regression, Finally, the 
summary regression statistics are 
calculated and printed in lines 1440 
through 1490, including the intercept 
a, К, R, F, degrees of freedom for F, 
and p (the probability of occurrence 
of F). The probability is calculated 
with a call to the probability 
subroutine (GOSUB 5000). The ra- 
tionale for the computationai 
algorithm is given in Veldman's book 
(reference 5, pages 129 through 131). 
The same subroutine can also be used 


BUILD YOUR COMPUTER BREADBOARDS 
& INTERFACES FASTER AND EASIER 
„ыш, wavy VECTOR PLUGBORDS 


New RACK MOUNTING CAGES & ENCLOSURES AVAILABLE. 


QD lae 


12460 Gladstone Ave., Sylmar, СА 91342; (213) 365-9661, TWX (910) 496-1539 


Everything in this ad is available through distributars 
or factory direct, from stock, if not available locally. 


748010 
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4610 series — for STD-BUS- 
WW, solderable and 
unpatterned models. 

4608 series — for Intel/ 
National SBC/BLC 80-WW 
solderable, or unpatterned. 


8804 series — for S-100. 
Five models available. 


4607 — for DEC 1.51-11/ 
PDP8-11, Heath-11, 


4609 — for Apple ЇЇ, Super- 
Kim, Pet Commodore with 
Expandamem. 


4350 — for TI 980 
Computer. 


4611 series — for Motorola 
Exorciser, " Rockwell 
AIM65 expansion. 


Send for FAEE brochure! 
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to calculate the probability of occur- 
rence for t statistics, z, and chi-square 
(see reference 5), The program then 
tests for another run or terminates ex- 
ecution (lines 1510 through 1520). 


Extensions and Modifications 

If the computer being used is a 
Radio Shack TRS-80 Model I, the 
correlation and regression programs 
will run as presented here. If the pro- 
gram is being implemented on 
another computer, it is likely that 
most of the screen-formatting 
routines will have to be changed. As 
mentioned above, the regression pro- 
gram can be simplified by replacing 
the matrix subroutines with machine- 
language matrix functions (such as 
those from Racet) or with native 
functions (such as exist in DEC 
BASIC). The number of variables 
that can be used by the program can 
be increased or decreased by chang- 
ing only the initialized value of ND in 
line 1050 of both programs. The 
number of variables depends on 
memory size, but even on a 
16 K-byte machine the number could 
be increased significantly. 

All 1/© of original data is handled 
in the correlation-matrix subroutine 
with calls to internal subprograms. If 
a Hoppy-disk drive is available, a 
decided advantage can be gained by 
saving the data and matrix on disk 
rather than on tape. Because the 
matrix can be saved, it can be used 
for input not only to regression but 
also to other programs. One possible 
addition to regression might be to add 
a routine to allow input of the means, 
standard deviations, and correlation 
matrix from the keyboard so that 
published matrices might be ana- 
lyzed. The original input data can 
also be saved on tape and could be 
used in the regression program to 
calculate predicted values of Y and 
residuals. 

The keyboard data-entry routine 
(beginning at line 4210 of the correla- 
tion program) is rather primitive and 
includes no means for verifying the 
veracity of the data—such a check 
method might be a useful addition to 
the program, While there are tech- 
niques for calculating a multiple re- 


gression other than the one presented 
here, one of the primary strengths of 
this approach is that the regression is 
actually calculated from the correla- 
tion matrix. Consequently, it is possi- 
ble to calculate correlations when 
some data is missing (different Ns for 
different pairs of variables]. 

There are pitfalls when doing this, 
but unless there is a lot of missing 
data (especially on large samples), it 
is quite useful. The actual correlation 
routine could be modified to handle 
missing data, and perhaps some 
scheme for differentially weighting 
observations might be included to 
allow the user to modify various 
distributions, Again, some caution 
should be exercised when doing such 
modifications to the data. [n any 
event, if such modifications are 
made, they need be made only in the 
correlation subroutine—the regres- 
sion program need not be touched. 

As a final note, the various 


subroutines provided in this program 
are sufficiently general so that they 
can be used in other programs de- 
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signed by the reader. In fact, only the 
calling program is specific to the 
regression or correlation functions. It 
would save time to build a subroutine 
library that could have general ap- 
plicability, Although Level П BASIC 
does not provide the means for 
merging all or part of programs from 
tape to existing programs in memory 
(Radio Shack Disk BASIC does have 
a merge function), several software 
vendors currently supply such 
utilities that will do the job nicely. m 
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Bits and Bytes in Pascal 


There are no "secrets" in this article, 
[ will simply show you some tricks 
that can be performed with UCSD 
Pascal. Like many programming 
tricks, these are of interest for two 
main reasons: to ease complicated 
system programming and to en- 
courage fun programming. 

All of the Facts that I use can be 
found in the documentation available 
for UCSD Pascal {developed at the 
University of (California at San 
Diego). However, these features have 
been documented very lightly up to 
now, with little or no explanation. 
Before І attempt to explain them 1 
want to cover myself as follows: 
everything in this article has been 
tested with Apple II Pascal (both the 
original release and the current Ver- 
sion 1.1). Except as noted, I believe it 
should apply to other versions of 
UCSD Pascal - but I don't guarantee 
it. 

Be warned: If you employ these 
tricks, you will abandon some of the 
safety features of the language. This 
could easily result in incomprehensi- 
ble bugs in your program. Even if the 
program works correctly, you may 
run inte trouble when you try to 
modify it. You should also be aware 
that tricks that work with your pre- 
sent system may not work with an 
updated version, Furthermore, the 
people who sold you your UCSD 
Pascal are under no obligation to sup- 
port any features that they dont 
document themselves. 
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However, if you study these tricks 
you'll be able to do some things that 
are otherwise impossible. You'll also 
gain some insights into how the 
system warks when it runs a Pascal 
program. You will find that your 
Pascal program can treat memory as 
a collection of bytes, which are in 
turn made up of bits; that data types 
are more changeable than they ap- 
pear; that AND, OR, and NOT are 
more powerful than you thought; and 
that you can access specific machine 
locations in the same way you would 
with the PEEK and POKE keywords 
of BASIC. 


Background 

The original definition of Pascal is 
contained in the Pascal User Manual 
and Report by Kathleen Jensen and 
Niklaus Wirth, I call this original 
definition Classica] Pascal, in order to 
distinguish it from UCSD Pascal. 
Classical Pascal was intended for use 
as a teaching language, and as such it 
embodies many features that support 
"good" programming practice. ]t even 
has features that eriforce good prac- 
lice. 

Good practice, in programming or 
anything else, depends on what 


you're trying to achieve. For example, 
suppose youre developing a driver 
program for an exotic peripheral 
device. The question is, can you do 
the job conveniently and efficiently 
with normal good-practice program- 
ming in Classical Pascal? And the 
answer is, you could—but you'd 
prefer to circumvent the strictures of 
Classical Pascal. Perhaps you'd like 
to treat an integer value as an array of 
bits, or access a machine location by 
its physical address without using 
machine language. 

A major assumption of Classical 
Pascal philosophy is strong typing 
(ie: any value represents data of one 
type only, and it cannot be directly 
interpreted as if it were of another 
type). Jensen and Wirth did provide a 
mechanism for defeating strong 
typing—the free-union record 
variant —but they didn't explain its 
use in the Pascal User Manual and 
Report. [ will do so later in this 
article. 

Another assumption of (Classical 
Pascal is that there are only two 
boolean values, represented by the 
built-in constants TRUE and FALSE. 
But in UCSD Pascal, a boolean value 
can actually be any pattern of 16 bits 
and it is interpreted as either true or 
False. The boolean operators AND, 
OR, and NOT are usually assumed 
to do single operations on values of 
TRUE and FALSE: actually, how- 
ever, they are bitwise logica! oper- 
ators with 16-bit operands. This per- 


mits some uses of boolean values and 
operations that are normally not con- 
sidered part of Pascal, 


Representing Scalar Values 

In order to understand and apply 
these special techniques, you need to 
know how some of the data types are 
represented internally. The following 
sections provide details on how data 
is represented in binary for each 
scalar data type. A later section deals 
with arrays. (By the way, when [ say 
"scalar" | don't include the real-data 
type. Jensen and Wirth define the real 
type as a scalar type, but then they 
continually modify by saying "any 
scalar type except real." The fact is 
that real types are not very similar to 
other scalar types and I consider them 
a different category. If you're a 
purist, you can whisper "except real" 
each time the word "scalar" appears.) 

The basic unit of storage in UCSD 
Pascal software is a 16-bit word that 
consists of two 8-bit bytes (on most 
microcomputers}. The least-signifi- 


TRS-80° 


HIGHER-NUHBERED BYTE LOWER-NUMBERED BYTE 


BIT NUMBERS 


Figure 1: Representation of a 16-bit word in UCSD Pascal. Every nonpacked scalar 
value is represented as two &-bit bytes; least-significant bits are stored in the lower- 
numbered byte, while most-significant bits are stored in the higher-numbered byte. 


value is negative and must be inter- 
preted accordingly (see table 1). 


cant byte is at the lower of the two 
byte addresses. Figure 1 shows how 
to visualize a word; the least-signifi- 
cant bit is bit 0. Every nonpacked 
scalar value is represented in one 
word, as a 16-bit binary number. 


Characters 

A character is represented in one 
word by its ASCII (American Stan- 
dard Code for Information Inter- 
change) code. Since ASCII codes are 
in the range 0 through 255, they only 
require 1 byte; the character code is 
represented in the low-numbered byte 
of the word, (The most-significant 
byte contains 05.) 


Integers 

An integer value is represented in 
one word as a binary number, with 
the least-significant bits in the low- 
numbered byte. Two's-complement 
notation is used to represent negative 
integers; thus, the most-significant bit 
of the binary number is a sign bit for 
the integer. If it is a 1, the integer 
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Stored Number 


Decimal Hexadecimal 


{21+ 1) 
21% 


FFFE 

FFFF {2M 1) 
Table 1: Twos-complement notation. 
Both positive and negative integers arc 
represented by using the most- 
significant bit as a sign bit. Negative in- 
legers are represented as binary 
numbers in the range 32768 to 65535. 


-2 65534 
--1 65535 


one word. The logical true or false 
value is represented by the least- 
significant bit of the least-significant 
byte. For most purposes, this is the 
only meaningful dit and all others are 
ignored —but read on. 


User-Defined Scalars 

When you declare a user-defined 
scalar type, each of its value identi- 
fiers is associated with an ordinality 
value; the first one declared has an 
ordinality of 0, the next has an or- 
dinality of 1, and so forth. For exam- 
ple, the declaration: 


VAR DAY: (MON, TUES, WED, 
THURS, FRI, SAT. SUN): 


creates a variable DAY whose possi- 
ble values (at the source program 
level) are MON through SUM. These 
are associated with the ordinalities 0 
through 6; thus, MON corresponds 
to 0, TUES corresponds to 1, and 
SUN corresponds to 6. If DAY is as- 
signed a particular value, such as the 
following: 
DAY := WED 


the value is represented in binary as 
the number 2, because WED cor- 
responds to 2. 


Implications 
By combining this information on 


representation of scalars with the 
following facts about the ORD and 
ODD Functions, you can da some in- 
teresting things. 


The ORD and ODD Functions 

The familiar ORD function accepts 
a noninteger scalar value as its pa- 
rameter, and returns an integer which 
is the ordinality of that value within 
its type. This is done in a strikingly 
simple way: ORD merely returns the 
very same value that was passed to it, 
and since ORD is, by definition, an 
integer function, the returned value is 
now interpreted as an integer. The 
method works because every non- 
packed scalar value is represented in 
the same way: as a lé-bit binary 
number. The integer value of the 
binary number is the ordinality of the 
scalar value. 

The ODD function accepts any in- 
teger as its parameter; it returns true 
if the integer is odd, and false if the 
integer is even. Notice that odd and 
even depend only on the last bit of an 
integer value (you will recall that true 


НҒ.485 Myereegmput 
НР.Я3 Microcomputer 
ТЕҚ Ела. июн Мочи 

Eraphecs Poner 7225 
Речапийу Mod. lar 7225 15000 — 673 95 | 

ЖЕЛЕ Img paaiershey diy. 385010) 3205.00 | 
Option O20 tee 26118 

B Disk Жз be hodie from 


87902 
ОФИСА 4” Dual Drive 
Graphies Tablet B11 0A 


HPA1CV New ZIR үт шиш Ev" 
HF 4C Caleubator 


750.00 
| Card Reader im 4504/0 : 
| Роме іы AP CYL 3854 
Optical Wand Mar 410 М1. i 
Quad Aam equah 4 Мет, Mods 9500 | 
kamary Modules far 400 қ 


НР9? Progiembfe Prencer 
НР 6? Басат Calculetas 
HF 345 Разат КЕТИШ» 
HP-38C Paogeenble Вич. AE 
НР IPE Ady. тена lhe 
| НР-2ТЕ funeris Mgmt 
We cany 3 lange inveetory ші Librerias, 
асла г. qn supali. 


SERVING YOU SINCE 1847| 


ІШІ 
| 


Main Showroom & Offices: 
416 South Oxford Avtros 
Los Angeles, СА 90004 
WE HONDA д 
VISA апі MASTERCHARGE С 
TÉLEX: BJ 19 77 
ПНПЕН DESKS open 7 Days a Wark! 
7:08 AM io 7:00 PM Maa thru Sat 
биёву Haan ta 5:00 PM 
idar Desks: (213) 723-1130 
TOLL-FREE TOLL-FREE 
{сина Calif.) ішіп Сані.) 


500-421-8045 600-252-2153 


Write & request our FAMOUS Catalog! 
Hundrpt & bumdrrds of prediscis- irpo m тир 
meuswlarisiers-vuch ак SONT, CASIO, VICTOR, 
CODE-A-FHOMNE, MATTEL, SHARP. САНОК, 


and оп за ап. лап тату to bet here! 


АЛ gnc eur aed fg arable, dad aif copter 
wate ed aS vo әге ғын тезрепгфіге 
for Jpeg oe ioe, МАР quil ie ae ear 
any sdri poor af the comgeriric Mad 
Ane guide иге Dhu. 
теш sfuppiag and палот 34,0%, 
à Au praep nutes! dp wemriJezafigo and atpepnrfanra 


Ске 273 on Inquiry card. 


Vir aee эп AUTHORIZE G SERVICING 
APPLE (HEALER 


ЗЕК I7K-AEH -965K - LIEK 
Coors sub commode DOS 2.3 and Г 
J0 column cards 3 
бағы Joe & Duste Aponte 
DC Hayes Marpmodam |i 
іші шын... 
Osaphics Танін 
Рага! and Fartras 
Larquages 
Myra and mask ind Were " 
APPLE Ili ПЕК amd І2ЕК "CALL LR" 
Fal der Рае Cie те Three — Specul Pape! 


and false depend only on the last bit 
of à boolean value). ODD actually 
returns the same value that was 
passed to it; since ODD is, by defini- 
tion, a boolean function, the returned 
value is now interpreted as a boolean 
value. 

This implies that the binary farm of 
any scalar value can be interpreted 
according to its original type, or as an 
integer, or as a boolean value. 
Accordingly: 


eTo interpret the binary value of any 
noninteger scalar 5 as an integer, use 
ORDS{S). 

e To interpret the binary value of any 
integer N as a boolean, use ODD(N). 
a To interpret the binary value of any 
noninteger scalar X as a boolean, use 


ODD(ORDIAN. 


Incidentally, the SUCC and PRED 
functions work by simply increment- 
ing or decrementing the binary value 
of a scalar (its ordinality) and return- 
ing the result as a scalar of the same 


type. 
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The program BITFIDDLER {listing 
1) is a simple-minded application of 
these ideas, It allows you to see an in- 
leger value as a list of bit values, set a 
selected bit, and clear a selected bit. 
In order to do this, it makes use of the 
fact that AND, OR, and NOT are 
16-bit operations. [t sets up an array 
of 16 integer values, each of which 
has a 1 in one particular bit and Os in 
all other bits {the values are powers of 
2). 

Each of these power-of-2 values 
can be used in the TSTBIT function to 
test the corresponding bit of an in- 
teger via the AND operation. The 
result of the AND is a nonzero integer 
if the tested bit is a 1, and a 0 integer 
if the bit is a 0. The SETBIT pro- 
cedure sets a bit by using the OR op- 
eration, and the CLEARBIT pro- 
cedure clears a bit by using AND 
NOT. 

To make these operations possible, 
the integer values must first be con- 
verted to type boolean by the ODD 
function, Then the boolean operation 
(AND, OR, or AND NOT} is per- 
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Listing 1: The BITFIDDLER program uses the ODD and ORD functions to manipulate 
data types, In the TSTBIT function and the SETBIT and CLEARBIT procedures, ODD 
is used to convert integer values into type boolean so that a bitwise boolean operation 
can be performed. (ORD then converts the resuit buck to type integer.) 


PROGRAM BITFIDDLER; 
(*Thia program takes an integer value from the keyboard and 
displays ite value ав a list of 16 bit values. Then іт 
Bets а specified bit, displays the hit values again, clears 
a specified bit, and displays once more: *) 


(арас ага a subrange type for indexing the bits of 
an integec valuei*) 
TYPE BITNUMBER = §..15; 


(*Declarae an array of 16 integers — one for each bit 
of an integer value:*j 
VAR BITVAL: ARRAY [BITNUMBER] OF INTEGER; 
i: BITHUHBER; 
INHUM, HUMBER: INTEGER; 


(*À procedura to initialize the array so that each BITVAL[I] has a 
1 in bit I and Ọs in all other birs:*) 
PROCEDURE IMITIALIZE; 
VAR L:BITNUMBER; 
БЕСІН 
ВІТУАІ ШІ := 1; 
FOR I := 1 TO 15 DO БІТУА,(Т) 
END; 


іш Z*BITVAL[I-1] 


(*A function to return true if а particular bir of an integer value 
is a |, or Евізе ІР the bit is a J;*) 
FUNCTION TSTBIT (BITPOS: BITNUMBER; N: INTEGER): BOOLEAN; 


BEGIN 
TSTSIT := ORDE 
ODD {Н} 
AND 
ODD(BITVAL[BITPOQS]?) 
<> d 
END; 


I*A procedure to analyze an integer value and report each bit:*) 
PROCEDURE AHALYZE(N: INTEGER); 
VAR I: BITHUMBER; 
БЕСІН 
FOR I :- Ф TO 15 DO ВЕСІН 
WRITE "Bit ", I, " of ", М, * ig a 73; 
IF TSTSIT{L, N) THEN WRITELN("I1"] 
ELSE WRITELN ("d") 
END; 
END; 


(*A procedure to get (to 1} а particular bit of an integer variabla:*) 
PROCEDURE SETBIT (BITPOS: BITHUMBER; VAR М: INTEGER); 


BEGIN 
Н := ORD( 
ODD(N) 
OR 
ODD CBITVAL [E ITPOS] ) 
END ; 


(ЖА procedure ro clear (ro 9} а particular bit of an integer variable:*) 


PROCEDURE CLEARBIT (BITPOS: BITNUMBER; VAR M: INTEGER]; 
BEGIM 


H := DRD( 
ТІПТЕН 
AND HOT 
DDD(BITVALIBITPOS] } 
) 
EHI 


Listing 1 continued on page 453 
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formed. This gives a boolean result, 
which is converted back to type in- 
teger by the ORD function. 

The boolean constants FALSE and 
TRUE are always represented as the 
16-bit binary numbers 0 and 1, 
respectively. ORD(FALSE) is 0 and 
ОЕГЕТЕМЕ) is 1. In other words, 
FALSE has 05 in all 16 bits, while 
TRUE has a 1 in the least-significant 
bit and Os in the cther 15 bits. 

As the BITFIDDLER program 
shows, there are other boolean values 
besides FALSE and TRUE- values 
that have 1s in other bit positions 
besides bit О. I call these other values 
strange boolean values. For example, 
ODDA) is a boolean true value but it 
is strange —it is represented by the 
16-bit binary number for 3, not 1. lt 
has 1s in both bit 0 and bit 1, 


Use of Strange Booleans 

In the BITFIDDLER program, we 
deliberately created strange boolean 
values, but you should be aware that 
a strange value can arise inadver- 
tently, As shown above, ODD of any 
integer except 0 or 1 will give a 
strange value; the result is also 
strange when you complement a nor- 
mal boolean value by using the NOT 
operator, because 1s appear in bits 1 
through 15. In both of these cases, 
Classical Pascal says the result should 
be either TRUE or FALSE. 

You might wonder how strange 
boolean values can work correctly in 
IF, WHILE, and REPEAT statements, 
They werk because the system 
ignores all bits except the least- 
significant bit when it looks at the 
boolean value in an IF, WHILE, or 
REPEAT. Similarly, when two 
boolean values are compared, all bits 
except the least-significant bit are 
ignored. 

But Classical Pascal allows other, 
less obvious uses of boolean values: 


ФА CASE statement can be controlled 
by a boolean value (with cases la- 
beled TRUE and FALSE). 

Ф Аг array index can be of type 
boolean. 

ФА FOR statement can have a boolean 
control variable that goes from one 
boolean value TO (or DOWNTO) 


Listing 1 continued: 
BEGIN 
INITIALIZE; 
IRNUM :- 1; 
REPEAT 
(*Gct number from user:*) 


WRITE( “Type ап iateger (-18 to quir): 


ЧИМВЕК := INNUM; 
(*Üemonstráre testing the bits:*) 
AHALYZE(NUMBER) ; 

(*Demonstrate setting a bit :*) 


7); READLA ( LNNUM) ; 


WRITE(^Set whar bit in the value ^, NUMBER, “T "Ji; BEADLN(I); 


SETBIT(I, NUMBER); 
ANALYZE(NUMBER) ; 
(“Demonstrate clearing a bit:*) 


WRITE( "Clear whar bir in rhe value ', NUMBER, "? 7); READLN(I); 


CLEARBIT(I, NUMBER); 
ANALYZE(RUMBER) 
UNTIL IMNUM = 100 
END. 


another boolean value. 
вА set of booleans whose possible 
members are the values TRUE and 
FALSE can be declared. 


These uses may seem unusual, but 
they're normal in the sense that they 
are part of Classical Pascal. How do 
these uses work when a strange 
boolean value is involved? 
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You'll have to determine this 
answer for yourself, by experimenta- 
tion, There are now so many versions 
of UCSD Pascal that 1 don't know 
how each of them deals with, say, a 
strange boolean value used as an 
array index. Some versions cannot 
handle strange boolean values in 
these situations, (The current Version 
1.1 release of Apple 1] Pascal does 


| PR 


handle strange boolean values cor- 
rectly in all cases.) 


Representation of Arrays 

A nonpacked array of scalar values 
is represented simply as a sequence of 
words, with each word containing 
one scalar value as previously 
described. 

When the array is packed, each 
value does not necessarily take up 
one word, The word is still the unit cf 
storage, but each word can contain 
more than one value if it has enough 
bits. Consider the declaration: 


VAR OCTAL: PACKED ARRA Y[0..63] 
OF 0..7: 


which creates an array OCTAL of 64 
elements. Each element is an integer 
value in the range of 0 through 7, and 
requires 3 bits, Since a word contains 
16 bits, 5 array elements can be 
packed into a word. The elements are 
packed so that the first element is in 
bits 0 through 2, the second is in bits 3 
through 5, and so on, to the fifth ele- 
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ment in bits 12 through 14. Bit 15 is 
unused, The next element goes in bits 
0 through 2 of the next word. 

The following specific cases are of 
particular interest: 


eA char value requires 8 bits. In a 
packed array of char, each word of 
storage contains two char values: the 
first is in bits O through 7, the second 
in bits 8 through 15. 

ФА value of the subrange type 0..255 
also requires 8 bits and can be 
thought of as a "byte"-type value. 


Storage іп a packed array of 0..255 is 
the same as for packed char values. 
ФА boolean value requires only one 
bit; in a packed array of boolean, 
each word contains 16 values. The 
first value is in bit Q; the last is in bit 
15. 


The above applies only as long as the 
variables remain packed, Whenever a 
value is unpacked from a packed 
variable, it is expanded to occupy a 
full word with 0s in any “unused” bits. 
This occurs whenever the value is 
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used in an expression, 


Free-Union Variants 

An ordinary variant record has a 
tag-field value that is stored as part of 
the record, Your program can use the 
tag-field value to determine how the 
variant data is interpreted. This is 
useful when the variant data is of a 
specific type; the tag field serves as a 
safeguard against misinterpreting the 
variant data. 

Here, however, we are interested in 
purposely interpreting the same data 
in more than one way. This can be 
accomplished with an ordinary 
variant record: simply ignore the tag 
field, [Е you use a free-unian variant, 
you can eliminate the tag field 
altogether; this saves memory and 
also makes the maneuver a little more 
obvious. 

А free-union variant looks like an 
ordinary variant, except that the tag- 
Field identifier is omitted. A tag type 
is still required, as are case labels, For 
example: 


VAR FOXY: RECORD CASE BOOLEAN OF 
FALSE: (INT: INTEGER); 
TRUE: (BOOL: BOOLEAN} 
END: 


Now FOXY INT refers to a value of 
type integer, and FOXY.BOOL refers 
to a value of type boolean. Both refer 
to the same word of data, The labels 
FALSE and TRUE, corresponding te 
the tag type BOOLEAN, are chosen 
as a matter of convenience; you can 
use any type that has enough possible 
values to use as case labels. In the 
BINARY program shown in listing 2, 
the type THREEWAY is declared 
solely for use as a tag type for a free 
union that has three cases, 

In the BITFIDDLER program, we 
used the INITLALIZE procedure to set 
up an array of integers, each integer 
having a 1 in one bit, and Os in all 
other hits, This was accomplished by 
making the value of each integer a 
power of two, In the TSTBIT func- 
tion and the SETBIT and CLEARBIT 
procedures, we used ODD) to convert 
one of these integer values to a 
boolean value with a 1 in a particular 
bit, 

In the BINARY program we use a 


free union as a more powerful means 
of accessing individual bits of a 
boolean value — and more. This is a 
three-way free union that allows the 
same word of data to be treated as an 


integer, a boolean value, or an array 
of 16 boolean values. 


Multidimensional Arrays 
When you know how to access 


listing 2: The BINARY program employs free union to access the individual bits of a 
word. The word can also be accessed as an integer or a boolean. The distinction is made 
in the field of the record VALUE: the BINOUT procedure references VALUE. BITS with 
а subscript to access a bit, while the main program references VALUE. INT to access the 
word as an integer, or VALUE. BOOL to access it as а boolean. 


PROGRAM BINARY; 


(*This program takes an integer value Erom the keyboard and 
displays irs value as а 16-bir binary number by treating it as 


а packed асгау of 16 one-bit boolean values. 


Then it treats 


the value as one l6-bit boolean value, complements If, and 
again displays rhe result as a l-bir binary number: *j 


TYPE 


("4 type to use as tag type in а dewey free unlon: *) 


ТНАЕЕМАТ= (А,В,С); 


(ЖАп index type for ló6-elemenr arrays: %) 


BITINDEX«Q..15; 


(*An array гуре of 16 booleana, each onc represented as a bit; *j 
BITARRAYePACKED ARRAY [BITIMDEX] OF 8OOLEAN; 
(ЖА Eree union record type, which can represent an integer, 
or a bit array, or a boolean; same 16 bite in all casos; %) 
THREETYPES=KECORD CASE THRERWAY OF 
As (INT: INTEGER) ; 
B: (BITS:BITARRAY) ; 
С; (BOOL:GO0LEAN} 


END: 


VAR 
(*A general index variable: *) 
L: INTEGER; 


(*A variable of the Eree union type: %) 


VALUE: THREETYPES; 


(зА procedure which rakes а раташегег of free union type, 
treats it as з bit arcay, and writes the 15 bits our 


аз l's and d's: %) 


PROCEDURE SINOUT(NJM:THREETYPES) ; 


(*An index varlable: *) 
VAR K:BITLNDEX; 


BEGIN 


(%5сап the lb bits, мозг sianificanr fiesrs ж) 


FOR К:в15 DOWNTO d DO 


АЕ rhe bie is "true," write a Іі iE it’s "Ealsu," write a d: %) 
IF NUM.SITS[K] THEN WRITE('"1*) 
ELSE WRITE('d*); 


WRITELN; 
END; 


(*Main program: *) 
BEGIN 


(“Prompt the user for a decimal integer: *) 


WRITE( “Туре Number: "); 
(*Srore it as an integer value: *) 
READLN ( VALUE - INT) ; 
(*write it as a binary integer: *) 
BINOUT(VALUE); 


L*Complement rhe value as а 15-і? boolean: №) 


NVALUE-BOOL: eNOT VALUE. BOOL; 
(ӘМкіғе it ая a binary integer: %) 
BINGUT (VALUE) ; 
WRITELN 
END. 


data in memory in this fashion, the 
representation of data values 
becomes more interesting. Consider 
multidimensional arrays. 

When an array has more than one 
index, the last index varies most 
rapidly and the first index varies least 
rapidly, For example, in a two- 
dimensional array the second index 
can be thought of as a "column" index 
that steps along a row, and the first 
index can be thought of as a "row" in- 
dex that steps from one row to the 
next, The elements in a row are con- 
liguous in memory, Another way to 
think of this is that the declaration: 


VAR TABLE: ARRAY|O..9, 0..4] 
OF INTEGER; 


is exactly equivalent to: 


VAR TABLE: ARRAY[O..9] OF АККАҮ(0..4) 
OF INTEGER: 


The ARRAY[0..4] OF INTEGER is a 
one-dimensional array, so its 
elements are contiguous. The 
АККАУ[0..9] OF ... is also a one- 
dimensional! array whose elements 
are arrays. 

Beware of multidimensional 
packed arrays! Remember that for 
each dimension of the array, the unit 
of storage into which values are 
packed is the word, so each array that 
makes up the multidimensional array 
occupies an integral number of 
words, with possible unused bits. For 
example, you might declare an 8-by-8 
packed array of boolean (1-bit) 
elements: 


VAR X: PACKED ARRA'Y[O. .7,0..7] 
OF BOOLEAN: 


If you expect that X will be stored so 
that all 64 elements are contiguous 
bits within 8 contiguous bytes, you 
are wrong. The declaration is 
equivalent to: 


VAR X: PACKED ARRAY[0..7] OF PACKED 
ARRAY[0..7] OF BOOLEAN: 


Each row of X is a packed array(0..7] 
of boclean, and occupies one word: 
16 bits, not 8. X contains eight of 
these words (16 bytes); the most- 
significant 8 bits of each word are 
unused. 
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The Byte-Oriented Procedures 

There is yet another way around 
the strong typing of Pascal—the use 
of byte-oriented procedures, UCSD"s 
documentation describes FILLCHAR, 
MOVELEFT, MOVERIGHT, SCAN, 
and SIZEOF as subroutines for work- 
ing with packed arrays of characters. 
The decumentation mentions that the 
source and destination parameters for 
these routines are not type-checked, 
and, in fact, you should really think 
of them as subroutines for working 
with ranges of memory bytes, If you 
have the declarations: 


Collector 


VAR BIT: PACKED ARRAY][O..15| OF 
BOOLEAN: 
ROOL: BOOLEAN; 


then you can transfer the value of 
BOOL into the bit array BIT by 
means of the following statement: 


MOVELEFT (BOOL, BIT, 21 


which moves 2 contiguous bytes (one 
word) without checking data type. 


PEEK and POKE 
When you're writing in Pascal, 
there are very few situations where 
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PEEKs and POKEs are of any use. 
The reason for this is that you don't 
know how the system is using mem- 
ory. When you access memory using 
a physical address, vou can easily 
blunder into an area used by the 
system. 

Each version of UCSD Pascal gen- 
erally contains its own built-in, high- 
level constructs for the situations 
where particular locations must be 
accessed. For example, the loud- 
speaker on an Apple II is activated by 
accessing a particular location, but 
Apple lI Pascal provides a procedure 
called NOTE that lets you generate 
tones on the speaker without know- 
ing the special location, 

Suppose, however, that you have a 
peripheral device that wasnt an- 
ticipated by the designers of your 
UCSD Pascal, and it needs to be con- 
trolled by accessing a particular loca- 
tion, In BASIC, you would do this 
with PEEKs or POKEs; to get the 
same effect in Pascal, you must create 
Pascal PEEKs and POKEs. 

There are two tricks in PEEKing 
and POKEing with Pascal. The first is 
to declare a variable type that cor- 
responds to one physical memory 
byte. A byte is 8 bits, and can hold a 
value in the range 0 through 255, But 
if you declare: 


TYPE BYTE = Q..255: 


it won't work correctly, The problem 
lies in the fundamental rule that every 
nonpacked scalar is represented in 
memory as a word 116 bits}, А vari- 
able of type BYTE will occupy 2 
bytes, with О in the higher-numbered 
byte. To avoid this situation our 
"memory byte" type has to be packed: 


ТҮРЕ BYTE = 0.255; 
МЕМВҮТЕ = PACKED ARRAY [0..0] І 
ОҒ BYTE; 


Mow a variable of type MEMBYTE 
is an &bit value that occupies just 1 
memory byte. 

The second trick is that a pointer 
variable is represented as if it were a 
scalar variable: it is a 16-bit binary 
number, and its numeric value is a 
physical address. Now we can declare 
a two-way free-union record type as 


Listing 3: PREKing and POKEing. As shown in figure За, а hwo-way free-union record 
type сап represent either a pointer value or an integer value. A direct reference to a 
physical location can be performed with the functions shown in figure 3b. 


(3a, 
|УРЕ BYTE = d..255; 
4EMBYTE = PACKED ARRAY (0..0) OF BYTE; 
LACATTON = RECORD CASE BOOLEAN OF 
TRUE: tADDR: INTEGER); 
FALSE: (PTR: “MEMBYTE) 
END; 
(3b) 
PROCEDURE POKE (ADDRESS: INTEGER; VALUE:BYTE); 
VAR LOC: LOCATION; 
t EGLN 
LOC.ADDR :» ADDRESS; 
LOC.PTR^"[8] зә VALUE 
END; 
FUNCTION PEEK (ADDRESS;INTEGER): BYTE; 
VAR LOC: LOCATION; 
á* ciu 
LOC.ADDR :- ADDRESS; 
PEEK :- LOC.?TR™ [$] 
END; 
shown in listing 3a. dress, such as 32766, by writing: 
If LOC is a variable of type LOCA- 
TION we can assign a physical ad- LOC.ADDR : = 32766 


At this point, LOC.PTR ! [0] is a 
direct reference to the contents of 
byte location 32766. We can now 
declare a POKE procedure and a 
PEEK function (see listing 3b). 

As in BASIC, there is one wrinkle 
to using PEEK and POKE. Because of 
the two's-complement notation for 
negative integers, the largest possible 
positive integer value is 32767, or 
2:5 —]. In order to represent a phy- 
sical address greater than this, you 
must use a negative integer to get the 
desired binary number (see table 1). 


Going Further 

You now have enough information 
to make experiments that will tell you 
even more about the inside workings 
Of your system, and you may even 
discover more useful programming 
tricks. Remember the warning, 
though: tricky programming may 
work once, but you can receive a 
nasty surprise when you change your 
program, switch systems, or try to 
use an updated version of UCSD 
Pascal.m 
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Apple Analog-to-Digital 
Conversion in 27 Microseconds 


Michael A Seeds, Associate Professor of Astronomy 
and Harold Е Levison 
Joseph R Grundy Observatory 
Franklin and Marshall College 
POB 3003 
Lancaster PA 17604 


We began designing a computer-controlled data- 
acquisition system for the Franklin and Marshall College 
observatory, when suddenly we realized that we would 
have to build our own A/D (analog-to-digital) circuit 
board. Most commercially available A/D boards are 
designed For the 5-100 bus or computer buses other than 
the Apple II. The only board we found specifically 
designed for the Apple was both expensive ($395) and 
very slow (400 milliseconds). At this time, various 
manufacturers are announcing new A/D boards for the 
Apple, but these, too, are expensive, and at least one of 
these has only 8-bit resolution. Our data system required 
10-bit accuracy and high-speed performance. The circuit 
we designed to meet these requirements costs less than 
$100. (See table 1.) 


Circuit Description 

The Apple A/D circuit can be divided into four sec- 
tions, The input section consists of two 741-type opera- 
tional amplifiers and an А0582 sample/hold amplifier. 
The op amps accept a signal between 0 and 10 V and pro- 
vide a zero offset adjustment. The AD582 device follows 
the input voltage until it receives a control signal in- 
dicating that an analog-to-digital conversion is to take 
place. It then samples the input voltage and holds its out- 
put to that voltage for the duration of the conversion. 
Thus, the AD582 provides a constant voltage (adjustable 
with gain control) for the conversion process, preventing 
a rapidly changing input signal from destroying the ac- 
curacy of the conversion, The heart of the circuit's second 
section is an ÀD571 analog-to-digital converter device, 
which performs the actual conversion of voltage levels to 
digital data. (Both the AD571 and the AD582 аге 
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manufactured by Analog Devices, POB 280, Norwood 
MA 02062.) Section three contains the three-state-output 
latch devices, a 74125 and a 74L5244, On command from 
the microprocessor, these connect the output of the 
AD571 converter to the system data bus. Finally, the 
fourth section contains а 7415138 demultiplexer that 
decodes the address bus input, controlling the actual 
operation of the A/D circuit through a 7400 quad two- 
input NAND device and a 7404 hex-inverter package. 

The 7400 NAND gates play a critical role in the opera- 
tion of this circuit, Address signals appear on the Apple ЇЇ 
system bus for less than 1 microsecond, but the AD571 
converter requires a pulse no shorter than 2 microseconds 
to initiate a conversion, Expanding the pulse width of this 
control signal with a flip-flop constructed from a 7400 
device satisfied this requirement, 

Referring to figure 1, a conversion begins when the 


Apple protoboard 

741 ор amps 

AD582 sample-and-hold ampilitier 
40571 analog-to-digital converter 
7404 hex inverter 

7400 quad dual input NANO gates 
7415138 demultiplexer 

7415125 tri-state latch 

7415244 tri-state latch 

10 K 10-lurn potentiometar 

10 K 1-lurn potentiometer 


Total 


1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 


Table 1: List of components necessary to build the A/D con- | 
verter shown in figure 1. The prices given hy the author may 


not be representative of current component prices. 


processor writes a datum to hexadecimal memory loca- 
бол СОАО (assuming the A/D circuit card is plugged into 
slot two of an Apple). This sends the card select line 
(DS) into a low state, enabling the 7415138 
demultiplexer to decode the zero value present on the 
three least-significant lines of the address bus, A, to Az. 
Output zero of the 74L5138 (the START line in figure 1) 
goes Jow, which, combined with the R/W 
(READ/WRITE) line already in a low state from the pro- 
cessor write, sets the flip-flop and forces the B+C line 
high, This tells the AD571 to prepare for a conversion. 
When it is ready, the converter sends the DR line high, 
resetting the flip-flop, sending B--C low and initiating 


ready. This DR line could be used to provide an 
interrupt, but we chose to bring it to the data bus through 
a three-state latch and allow the computer to test DR 
repeatedly until it goes low, Because the circuit operates 
ға fast, machine-language programs test DR only twice 
before it goes low, and BASIC programs do not run fast 
enough to catch DR while it is still high. Thus, testing 
DE with a software loop wastes very little time. 


Operation 
When the A/D card is signaled to begin a conversion, 


the conversion. Thus the addition of the flip-flop permits | Number Тура 
the AD571 to start a conversion only when it is ready, ІСІ LM741 
assuring that the sub-microsecond pulses on the address (әу: LM741 
bus will start a conversion. 153 Ар582 
Тһе DR line remains high while (һе ADS82 chip is к. ai 
making a conversion—about 25 microseconds. When ICG 7400 
DR goes low, the conversion is complete and the data is Es ERE 38 
1С9 7415244 
а 3.3K sar i 
2.3K 
> ы ш Ge] L қ, 
AH ALOG 3 | н 1 9 
= *12V ; rea 
T 2 > 40582 
| ZERO OFFSET 00S, F в юк 
C1 2 
LM741 Мат ноар Реад 


RAW bs А2 Al АО 
CARD net 
SELECT ADDRESS BUS 


300 pr 


-12V Pa 
p——e 120 COMMON 
e DIGITAL COMMON ANALOG COMMON % 
- ой 


ANALOG IN 
"m 


BIPOLAR 
y 
Yy- 
MSB 
910 89 86 B? B6 85 B4 B3 B2 Bl 


ШӘ T 


16 A) A2 АЗ A4 AS АБ А? АВ 2ü 


iC? 
2413244 


Y} 12 ҮЗ Ya Y5 YG ҮТ Үй 


EE I 


ZEE у ы 

у99УуУУуу6 

ро 01 02 03 04 OF DE OF 
DATA BUS 


Figure 1: Schematic of the A/D converter built on an Apple И plug-in prototyping card using ordinary soldering techniques. Two 
special components from Analog Devices comprise the heart of this fast and inexpensive circuit. This circuit can be easily adapted to 


other computer systents. 
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the input circuit samples the analog voltage to be con- 
verted and holds it constant during the conversion. The 
A/D device makes the conversion, and once the 10 bits of 
data are ready, the board signals the computer by pulling 
DR low, The computer may then read the 8 MSBs 
(most-significant bits) in 1 byte and the 2 LSBs (least- 
significant bits) in another. If 8-bit resolution is sufficient, 
the 2 LSBs can be ignored. 

Operation from a 6502 machine-language program is 
accomplished as follows. (Again, we assurne the card is in 
slot 2.) The execution of STA $COAO (write the contents 
of the accumulator to hexadecimal location СОАО) begins 
a conversion. The computer then checks to see if the data 
is ready by LDA $COA3 (read from СОАЗ), As soon as 


Command 6502 Machine Language BASIC 
Begin Conversion STA $COAQ 
Get DR LDA $COA3 
B MSBs LDA $COAÀ1 


| 2 LSBs LDA $COA2 


POKE 493120 
PEEK (49315)* 
PEEK (49313) 
PEEK (49314) 


| “Unnecessary for BASIC programs 


Table 2: Control and status commands for the A/D con- 
verter. Note that 2 bytes must be read to get 10-bit resolu- 
Hon. The memory locations specified and the machine- 
language and BASIC instructions are fram the original in- 
stallation on an Apple Il. 


NEVADA 


COBOL 


jd 


А 


Edition 11 of Nevada COBOL, 

а subset of ANSI-74, features: 

* Copy statement for Library handling 

* CALL... USING.. .CANCEL. 

+ PERFORM... THRU...TIMES... 
UNTIL... Paragraph or section names. 

* IF... NEXT SENTENCE... ELSE... 
NEXT SENTENCE AND/OR 
<=> NOT. 

+ 60 TO... DEPENDING ON. 

» Unique easily understood deagnostec 
error messages. 


DISKETTE AMD MANUAL. 


+ Uses CP/M or MPM operai- 
in system to work with TAS-80, 
Ар ев with softeard, North Star, 
Superbrain, Micropolis, and 
many other microcomputers. 
Назва. a minimum of 16K of 
НАМ. Uses single density 87 

ог 51%" diskette, 


ELLIS COMPUTING 
SOFTWARE TECHNOLOGY 


600 4151 Avenue 
San Francisco, CA 84121 


+ Interactive ACCEPT /DISPLAY 


| + RELATIVE (random) access files. 


* Sequential files both {med and 
variable tength. 


| о DISPLAY, 16-04 binary or packed 


decimal (СОМР-3) data types with 
up 10 18-digd accuracy. 

+ INSPECT... TALLYING... REPLACING. 

+ AUD, SUBTRACT, MULTIPLY, 
DIVIDE, GIVING, ROUNDED, ОН 
SIZE ERROR. 

+ Generales optimized 8080 machine 
language at up із 500 statements 
per minute, 


WE WELCOME C.O.D's 
EE 73 


(415) 751-1522. 


CPrM, MAM and ТА5:В0 are registered TM's of Digital Regeareh and Телу Corporation, 
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Circle 418 on inquiry card. 


the eighth bit in this cell goes to 0, the data is ready and 
the computer can read the 8 MSBs with LDA $CO0A1 and 
the 2 LSBs with a LDA $C0A2. 

On our board, we found that the fifth bit of location 
COA2 fluctuated between 0 and 1. When the computer is 
reading the contents of location COA2, the 6 LSBs are 
undefined. The computer should recognize these as 05, 
but that may not always be the case because of variations 
in the components, The solution is to mask the byte read 
from location COA2 with an AND $9CO (logical AND 
with the hexadecimal value CO), This ensures that the & 
low-order bits will be 0. Similarly, the contents of loca- 
tion COA3 сап be masked Бу an AND $580 to be sure that 
only the eighth bit can be a 1. 

The A/D board can also be operated from BASIC pro- 
grams by using a POKE 49312,0 to begin the conversion 
and PEEK (49313) and PEEK (49314) to read the high- and 
low-order parts of the data. You must beware, however, 
of undefined bits in the low-order word. These can cause 
confusion and limit the board to B-bit resolution when it 
is used from a BASIC program. These hexadecimal and 
BASIC commands are summarized in table 2. 

The best arrangement for using the card from a BASIC 
program uses a short machine-language program to han- 
dle the actual conversion and masking. The program 
shown in listing 1 will assure that no undefined bits con- 
fuse the data, The program is relocatable and communi- 
cates with other programs via zero page locations FE and 
FF. The AND instructions mask off undefined bits. 

If this subroutine is called from a BASIC program, the 
two words of data can be combined into a single number 


by: 
X = PEEK (254)*4 + PEEK (2551/64 


Division by 64 is necessary because the 2 LSBs occupy the 
two highest-order bits of the word in hexadecimal COA2. 


Speed 

Analog Devices lists the speed of its AD571 chip as 
25 ys, typical. Tests of our A/D board indicate that the 
time from the beginning of a conversion until the data is 
ready is about 27 ys. The time needed to read the 10 bits 
of data and store them in memory locations is about 


Listing 1: The 6502 machine-language routine called from 
BASIC that assures that no undefined bits will confuse the data 
read from the A/D circuit. 


8D ADCO Begin STA %С70А0 Start а conversion 
АРАЗ CO Test LDA $C0A3 Get DR 

29 80 AND #380 Mask off undefined bits 
DO F9 BNE Тем Test DR 

ADA! CO LDA 3$CÓOAI (Set B bits of dala 

B5 FE STAZ $FE Store in zero page 
ADA2CO LDA %С0А2 Get 2 bits ol data 

29 CO AND #959 Mask off undefined bits 
85 FF STAZ SFF Store in zero page 

60 RTS 


prts wre ки жерг er wre er ФӘ te Erde rear or б "^r FTU EF EF PE РВЕ К 


Figure 2: А 1 kHz signal sampled at 8-bit resolution thirty-one 
times per cycle. Note that since the circuit described does not 
accept negative-inpul signals, the lower half of this signal has 
been clipped off. 


24 ys minimum, so the card can sample the input approx- 
imately every 50 не. The overhead for data handling 
could be cut to 9 us by using only the 8 MSBs. 

Qur operating system must be able to sample the input 
signal at a minimum of 1000 times per second at the direc- 
tion of 1-millisecond interrupts from the clock. The speed 
of our A/D board gives us plenty of time to read the 
data, modify it as necessary, calculate the next empty ad- 
dress of memory (skipping over page 1 of the high-resolu- 


PMC PERSONAL COM PUTER 


(deal icc ытай биение, school, cobepes, homes, uc. 
Sunabe Му he "^penepost миры і. БОБЫ, 


EG3I000 


tion display), and store the data. The system then waits 
for the next 1-millisecond interrupt before beginning the 
next conversion. 

Figure 2 illustrates the speed of the card as used in our 
system. The input signal is a 1 kHz sine wave. The A/D 
converter accepts only positive voltages, so the negative 
portion of the sine wave is clipped. With the data-acqui- 
sition system free-running, independent of clock inter- 
rupts, and accepting oniy 8-bit resolution, the computer 
could sample the input signal thirty-one times per cycle. 


Setup 

This circuit has two controls that must be adjusted 
before the converter is used in any specific application. 
For example, the prototype (developed under a grant 
from the National Science Foundation) is used at an 
observatory to detect the light of a particular star as it 
disappears behind the moon. To compensate for exces- 
sive moonlight that can interfere with the measurements, 
the system is focused on a moonlit portion of the sky near 
the target star, and the zero offset control (see the 
schematic in figure 1) is adjusted until the converter gives 
a zero reading. The system is then focused on the target 
star and the gain control is adjusted for a full-scale 
reading (maximum output corresponds to maximum 
brightness). This ability to compensate for a variety of in- 
put conditions makes the A/D system adaptable to a 
wide assortment of applications. № 
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PS—A FORTH-Like Threaded 
Language, Part 1 


Valo G Motalygo 
1091 Tanland Dr 4204 
Palo Alto CA 94303 


[Editor's Note: Alan Taylor of Computerworld once 
called the FORTH programming language "not so mucha 
language itself as a hotbed for growing other languages." 
The PS language described in this article is a new 
language with its roots in the FORTH hotbed and the 
concept of subroutine-threaded code (see "Varieties of 
Threaded Code for Language Implementation" by Terry 
Ritter and Gregory Walker in the September and October 
1980 issues of BYTE). This is an advanced theoretical ar- 
ticle that draws heavily on a working knowledge of 
FORTH. Far further information, see "What Is FORTH? 
A Tutorial Introduction" by John 5 James, and the other 
FORTH articles, in the August 1980 BYTE devoted to the 
language....GW] 


The main purpose of a programming system is to 
facilitate the user's communication with the computer. 

| believe that operating systems or programming 
languages accepting something like conventional text are 
close to being ideal where the user-computer interface is 
concerned. Ali the other advantages or disadvantages of 
any particular system are "problem-oriented." In other 
words, what is convenient for one user might be unac- 
ceptable for another. Let us consider programming 
systems that are supposed to be useful for all potential 
users, beginning with the simplest system of this 
kind—assembly language. 

There are many flaws with assemblers: assembly- 
language programs are not portable, they are difficult to 
write and debug, the user must have detailed knowledge 
of the computer hardware, and so on. However inconve- 
nient it is, an assembly language is still a general-purpose 
programming system, much as the computer is a general- 
purpose data-processing device. 

On the other hand, designers of high-level languages 
have to pay for obliterating low-level potential by sup- 


O— — 


About the Author 

Valo G Matalygo is on the staff of Friends Amis Inc, involved with 
the Quasar hand-held computer, and is currently working on an im- 
plementation af PS. 


462 October 198 © BYTE Pobbicadons Inc 


porting painful procedures of intreducing assembler 
subroutines into a high-level program. 

Thus, the problem with low-level languages is that 
they are not convenient to use; the problem with high- 
level languages is that they cannot be considered general- 
purpose programming systems because of their lack of 
low-level capabilities and their tendency to force pro- 
gramming structures that might not be optimal for the 
problem at hand. 


The multilevel approach to 
programming has enriched FORTH 
with many Interesting features. 
Be n ee 

FORTH is a good example of a multilevel system where 
this conflict is partially resoived. The multilevel ap- 
proach to programming has enriched FORTH with many 
interesting features {see the article “What Is FORTH? A 
Tutorial Introduction” by John S James on page 100 of 
the August 1980 BYTE). 

The principal idea of FORTH is to use a set of general- 
purpose low-level subroutines for encoding new ones, 
which can be further used for introducing more sophisti- 
cated programs, To implement this simple idea, FORTH 
provides the user with a set of tools, briefly described 
below. 

FORTH maintains a dictionary where every subroutine 
is stored with its name and either an object code or a se- 
quence of pointers to other subroutines in the dictionary, 
A dictionary entry is called a word and the address of a 
word in the dictionary is called a word pointer. In some 
FORTH systems, the sequence of the word pointers is 
preceded by a short piece of object code that executes (or 
"chains") the words being pointed to. A dictionary entry 
also contains the address of the previous word to 
facilitate searching for a word in the dictionary. 

The low-level words in FORTH are stack operations 
like DUP (duplicate the number on the top of the stack}, 
DROP , SWAP , + (add the two numbers on the stack), 
AND , ОК, NOT , and @ (pronounced fetch and 


meaning replace an address on the top of the stack with 
its contents). All the stack operations are described more 
thoroughly in the “FORTH Glossary” {August 1980 
BYTE, page 186). 

The stack operations can be considered an expanded 
instruction set, Data can be introduced and accessed with 
the help of words like VARIABLE , CONSTANT , 
{ ." V (pronounced dot-quote and meaning compile and 
type an ASCII string), &X (push ASCII code of X onto 
the parameter stack), etc. [Remember that BYTE uses 
braces to delineate certain FORTH words and phrases; 
see the PS Syntax text box for more details....GW] 


It Is easy to write programs In 
FORTH, but it is a pain in the neck 
to program in FORTH's assembler. 


A programmer can define new words through the low- 
level ones or through the previously defined words, using 
such auxiliary tools as the control structures 
{ IF...ELSE...ENDIF ), ( BEGIN... AGAIN }, 
{ BEGIN...UNTIL }, { DO...LOOP }, etc. 

FORTH also has the capability of defining new words 
in the assembly language of the computer FORTH is run- 
ning on. These words can be executed or used in high- 
level definitions as other words are used. Unfortunately, 
FORTH's assembler does not allow many of the facilities 
used while defining high-level words. For example, stack 
manipulations (DUP , DROP , SWAP , etc) are not 
supported, and no FORTH words can be mixed with the 
assembler code. 

It is easy to write programs in FORTH itself, but it is a 
pain in the neck to program in FORTH's assembler. This 
is because you must abandon the capabilities of the high 
level and descend to an entirely new language—one that 
significantly differs from conventional assemblers, as 
well as from FORTH itself. 

The reason why FORTH's assembler is not an organic 
part of FORTH is that these languages have different out- 
puts: executable object code (for the FORTH assembler), 
and word pointers that must be chained to get executed 
(for FORTH itself), One way to resolve this conflict is a 
FORTH-like system that generates only object code 
without generating the word pointers. This two-part arti- 
cle describes the structure of a simple system of this kind, 
called PS (for Programming System). 


Introduction to PS 
Let us consider a programming system that is able to 
accept the following text: 


ORIGIN xxxx nn nnnn nn nnnn ... 


КОМ уууу 


The words пп and nrinn represent 8- and 16-bit hexa- 
decimal numbers. When a 16-bit number is compiled, the 


compilation address (also called code pointer) is in- 
cremented by 2, When an 8-bit number is compiled, the 
compilation address is incremented by 1. 

ORIGIN is a special word that executes at compilation 
time. lt takes the next word (xxxx) from the text, converts 
it to a 16-bit number, and sets the compilation address 
equal to this number. 

RUN is another special word; it takes the next word 
(уууу), converts it to a 16-bit number, and calls a 
subroutine at the address given by this number. 

This primitive system has only one significant Flaw: it 
is not very convenient to write programs directly in ob- 
ject code. But let us disregard the lack of convenience 
momentarily and think of an initial PS implementation. 
The compilation process operates as follows: 


1, Read the next word from the text. 
2. Е it is a number, push it into the code and go to 1. 
3. If it is a special word, execute it and go to 1. 


The system will be more convenient with more special 
words defined. One such example is LABEL (which is 
used as { LABEL <name> } ). [t stores the word 
<name> together with the current compilation address 
into the dictionary. 

We are considering a FORTH-like system that has a 
dictionary with all the necessary information about the 
special words. That is, now that the word LABEL is in- 
troduced, the PS dictionary contains three words: 
ORIGIN , RUN , and LABEL . The word LABEL allows 
the use of names instead of numbers in some situations, 

Our system must be able to distinguish among several 
kinds of words: special words like ORIGIN or LABEL ; 
numbers; and labels, which are replaced with the number 


PS 5yntax 

PS, like FORTH, uses punctuation in some of its words, 
which makes representing them in text a difficult problem. 
To decrease the chance of confusion while trying not to clut- 
ter text unnecessarily, we will sparingly use braces, {}, to 
isolate the character string within as a PS word or phrase. 
Braces will be used only under the following situations: 


e when the material being quoted is a phrase of PS wards (eg: 
| 26 LOAD JY or( 3 5 + }) 
swith the PS words | , } (сотта), 1: ) (colon, 1: } 


(semicolon), { ! } (exclamation point), { ' ) (single quote 
mark), | " } (double quote mark), { | } (left bracket), and 
| ] } (right bracket) 

ө with amy word using punctuation marks (eg: { ." VJ 


АН other PS words will be set apart by a space on either 
side of the word. So, in this article, braces will always signal 
a PS word or phrase. The braces are not part of the word or 
phrase, and P5 words will never use braces within the body 

| of a figure or listing....GW 
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assigned to the label. We will use the phrase “value of the 
word" or the shorthand notation V to denote the current 
compilation address of the word, as stored in the dic- 
tionary with the word. 

The new PS compilation process is: 


1. Read the next word. 

2. If it is a number, push it тю the code and go to 1. 
3. If it is a special word, execute it and go to 1. 

4. lf it is a label, push V into the code and go to 1. 


The next step is to introduce undefined labels to allow 
forward references. If PS hits a name that is not in the 
dictionary, it assumes that the name's value will be de- 
fined later by LABEL , Meanwhile, PS makes a fake en- 
try for this name with the value of the word, V, tem- 
porarily set to the current compilation address, also com- 
piling 0000 into the code area instead of some real value 
(see figure 1a). 

If PS hits an undefined label for the second time, it 
compiles the address of the fake entry (ie: the address of 
the previous reference to the undefined label) into the 
Code area and sets V to the current code pointer 
decremented by 2, linking locations where the undefined 
label is used (see figure 1b), 

When the LABEL statement is encountered, it must 
determine whether the word being defined has been used 
before. ІР it has, LABEL replaces the linked dummy 
pointers pointed to by the fake V with the value of the 
current code pointer. After this is done, V is also set to 
the value of the current code pointer, resolving the for- 
ward reference and turning the fake entry into the real 
one (see figure 1c). 


It is more convenient to link and 

resolve forward references if the 

dictionary is separated from the 
code. 


[n general, PS links forward references to each other 
and to the value of the undefined word, with LABEL 
resolving forward references by storing the current code 
pointer in the locations linked by PS. [f the word NEW is 
compiled at the address сссс, the resolved references ap- 
pear as in figure 1c. The technique used here is essentially 
identical to that used by many one-pass assemblers and 
compilers. 

It is more convenient to link and resolve forward 
references if the dictionary is separated from the code. 
This is because when PS hits a new word, a fake entry for 
this word is created before the space required to hold the 
code of the undefined word is known. This is very dif- 
ferent from FORTH, which requires that every word be 
defined before it is used, 


A More Sophisticated PS 
This system has to distinguish between special words, 
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numbers, defined labels, and undefined labels. Let us 
assume that the type of the word (T) is stored in the dic- 
tionary with the name and its value. The new version of 
PS is then as follows: 


1. Read the next word. 
2. If it is a number, push it into the code and go to 1, 
3. [f it is an old word, check its type: 
If T = special, execute and go to 1. 
If T = defined, push the value of the word (V) into the 
code area and go to 1. 


(1a) 
ADDRESS — CODE DICTIONARY 
TT WORD МАМЕ МЕМ 
TYPE:UNDEFINED 
VALUE 1111 
(1b) 
ADURESS CODE DICTIONARY 
mill nt WORD МАМЕ NE W 
1113 | 0000 ТҮРЕ: UNDEFINED 
E EX. a VALUE 3333 
. 
= 
pom 
2:222 | ип 
guum 
E 
a 
a 
[за ди 
PEETA 
(1c) 
ADDRESS CODE DICTIONARY 


WORO NAME НЕМ 
TYPE: DEFIMED 


1111 cece 
! VALUE: CCCC 


3333 


шылым 
ШІН 
рер 
м 
[зд ж 
2222 | сесс 
ж 227 
: 
[on m 
| ccce 
ra 


Figure 1: Handling of forward references in PS. Figure la shows 
what happens when the word NEW is first encountered as an 
undefined word, Figure Ib shows several occurrences of the 
word NEW linked together. When the word NEW is finally 
defined (by use of the word LABEL ), the address of NEW is put 
into its dictionary listing and into the previous references to it. 


lf T = undefined, link the reference as described above 
and go to 1. 

4. If it is a new word (ie: not encountered before): 
Make a new entry (that is, add this word to the dic- 
tionary), set the type to "undefined," set V to the code 
pointer, push 0000 into the code, and go to 1. 


Let us introduce another special word “- > " (pro- 
nounced "jump to" and used as { — > «name» } ). 
This word compiles a jump to the address corresponding 
to the word <name> , 

Now that labels can be compiled by the special word 

= > , we сап interpret the nonspecial words as names 
of subroutines that are to be compiled as JSR V, where 
JSR is a "jump to subroutine” instruction and V is the ad- 
dress of the subroutine. (We assume a 6502-based system 
here. You would substitute the appropriate machine- 
language instruction for systems based on other micro- 
processors.) So the principal idea of FORTH (ie: building 
programs from previously defined subroutines) is fully 
implemented now that the words LABEL and — > have 
been introduced. 

Our system will be more useful if it can execute the 
compiled words. To switch PS from compilation to ex- 
ecute mode, we can introduce two special words: { [ } 
(left bracket), which enables the execute mode, and { |} 
(right bracket, which enables the compile mode. 

PS with the execute and compile modes looks as 
follows: 
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1. Read the next word. 
2, lf it is a number (this is discussed in more detail 
below). 
3. If it is an old word in compile mode, check its type: 
ЕТ = defined, compile JSR V and go to 1. 
If T = undefined, compile JSR (link), link it as de- 
scribed above, and go to 1. 
If T = special, execute it and go to 1. 
4. Е it is an old word in execute mode, check its type: 
If T = defined, execute it and go to 1. 
If T = undefined, print an error message, go to 1, 
lf T = special, execute it and go to 1. 
5. lf it is a new word in compile mode: 
Make an entry, set the type to "undefined," compiie 
JSR 0000, go to 1. 
&. If it is a new word in execute mode, print an error 
message, go to 1. 


An inquisitive reader now has at least two questions: 
what about arithmetic operations with labels, and what 
should happen to numbers? 

The problem with numbers is that in one mode we 
want them to be compiled into the code; in another mode 
we want them to be pushed onto the parameter stack. 
The problem with arithrnetic expressions is that we want 
addresses to be computed at compilation time, 

The solution for both problems is to consider the com- 
piled code as the parameter stack. That is, at run time we 
can push parameters into the free memory that follows 
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the compiled code. To keep track of the stack entries, we 
can increment (or decrement) the same code pointer used 
at compilation time. If the stack is used correctly, the 
code is not destroyed. Or we can check before every 
stack operation to make sure that the compiled code is 
never destroyed, 

We wil say that a number is pushed onto the 
parameter stack or pushed into the code or compiled 
whenever the number is stored in the location pointed to 
by the current code pointer. Then, in execute mode, 
numbers can be pushed into the code and added, multi- 
plied, divided, etc, by the words + , — ,/ , and* .In 
compile mode, a number can be compiled with a 
preceding code that pushes the number onto the 
parameter stack at run time. This is done by the words 
PSHN (push number) and NUMBER, which will be dis- 
cussed in part 2. 

The use of the free space after the compiled code as a 
parameter stack adds much to the simplicity and flexibili- 
ty of PS. 


Low-Level Programming in P5 

Let us assume that we have implemented PS with all 
the special words and stack operations described earlier. 
Let us also suppose that all the necessary subroutines are 
written in conventional assembly language, like that of 
the 6502 microprocessor, and are represented in the PS 
dictionary (ie: their names and addresses are stored in the 
PS dictionary with the assignment of the appropriate 
types). 

Later, when speaking of the computer or the assem- 
bler, we mean the computer PS is running on and its 
assembler, We will also assume that the computer has a 
stack pointer for maintaining the computer stack and that 
the JSR instruction leaves the return address on the com- 
puter stack, just as it is done in the 6502. If there is no 
hardware stack, software can be written to simulate one. 

Now, we will reexamine the simplest case—when PS is 
in execute mode with only numbers being compiled. If we 
want to compile an address or a 16-bit signed integer, we 
simply type in the number with either a leading zero (for 
positive numbers) or a minus sign (for negative 
numbers). Examples are Ox, Охх, Оххх, Охххх, —x, — IX, 
—ххх, and --хххх. (Because PS accepts undefined 
words, it needs a way to distinguish numbers.) If we want 
to compile an instruction code or an 8-bit number, we 
can say f xx, where # is a special word that converts xx to 
an 8-bit number and pushes it into the code. 

Qur system will be more convenient if we introduce 
two more auxiliary words: CONST and BCONST. These 
are used as | CONST <name> nnnn } and 
{ BCONST «name» # nn }, where nnna and nn 
represent 16- and &-bit numbers, respectively. 

CONST (constant) makes a new entry in the PS dic- 
tionary for the <name> and compiles code that will 
push нини into the code at run time. 

BCONST (byte constant) acts similarly, pushing an 
8-bit number into the code at run time, The special word 
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# is used with BCONST to emphasize the difference be- 
tween CONST and BCONST. BCONST is used basically 
to compile 1 byte of object code. Thus, we can define the 
instruction set of the computer as a set of byte constants 
with whatever mnemonics we like. For example, on the 
6502: 


BCONST JSR # 20 
BCONST JMP # 4C 
BCONST RTS # 60 


allow use of the mnemonics for the instructions “jump to 
subroutine,” “jump via direct addressing,” and “return 
from subroutine,” instead of hexadecimal numbers 20, 
4C, and 60. Also, naming the Boolean constants: 


CONST TRUE 01 
CONST FALSE 0 


makes a program more readable. 

To handle variables, the word VAR is used as 
{ VAR <name> nmn }. When VAR is executed, it 
creates a new entry for the word <name> and compiles 
object code that pushes the address of the memory loca- 
tion following this code onto the parameter stack at run 
time. The number мини is compiled by the text inter- 
preter and is used to initialize the contents of the variable. 
One-byte variables can be defined as 
{ VAR <name> й nn }. 

A special word " (quote) is used as { “ aaaaaaa" 
where aaaaaaa is a string of ASCII characters. The first 
quote compiles the following string preceded by its byte 
count. The second quote terminates the string. The space 
after the first quote is required so the text interpreter can 
identify quote as a word in its own right. 

Strings can be defined in PS аз follows: 
{ VAR <name> " «some text>” }, When the word 
<name> is executed, the address of the string is pushed 
onto the parameter stack, 

Arrays can be defined with the help of a special word 
called ARRAY, used as [ ARRAY <name> nnmn }, 
When the word < пате > executes, it pushes the address 
of the nnna bytes, allocated for the array, onto the stack. 

This completes part 1 of this article. [n part 2, we will 
look at examples of low-level and high-level code in PS, 
and add a P5 dictionary that includes some of the more 
technical details of the language. 
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System Notes 


Recursive Procedures 
for the 6502 Microprocessor 


Dr Phillip W Dennis, 15314 Larch Ave, Lawndale СА 90260 


In recursive applications, the limited stack size of MOS 
Technology's 6502 B-bit microprocessor is a drawback. 
Due to the 6502's stack being restricted to one page (256 
bytes starting at location 256, or page one of memory), 
subroutine calls are limited to a maximum of 128 levels. If 
the stack is used for temporary storage (or the recursive 
procedure calls other subroutines), then the depth of 
recursion possible is even less. Conversely, the Motorola 
6800 microprocessor has a 16-bit stack pointer and the 
ability to locate the stack anywhere in memory. 

Recently, | was confronted with this restriction during 
a conversion of S Tucker Taft's М6800 LISP interpreter 
to the 6502. (See reference 1.) 

The stack-management routines in this "System Note" 
are based upon the 6800 routines in Mr Taft's article. The 
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major difference is that the 6800 can relocate its stack 
rapidly via the TXS instruction, while the 6502 must per- 
form a slower 256-byte move of the stack page to main 
memory. 

The technique for carrying out 6502 recursive pro- 
cedures requires the procedure to detect two conditions 
—the overflow of the stack and the underflow of the 
stack. To detect overflow, each call to the recursive pro- 
cedure must be accompanied by a check of the stack 
pointer, If the recursive procedure requires a certain 
number of bytes of stack storage per call (STKMIN), then 
a call to the procedure when the stack pointer is within 
STKMIN bytes of the stack top results in a stack over- 
flow, At this point, code is executed to move the current 
stack to main memory, pointers are saved to point to the 
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Figure 1: Typical stack configuration during execution of a recursive procedure that uses the stack-management routines. When the 
normal 256-byte stack page (page one of the 6502 memory space) is full, the contents are moved to another part of memory, freeing 
an additional 256 bytes of stack space. If the stack pointer returns to the bottom of the current stack page, the stack-restore routine 
(STKRES) moves the previous stack page fif any) back from main memory to page one, where it is treated as the current stack. The 
value of the stack pointer at the time that page was moved to main memory (stored as SPI, 5Р2, etc) is also restored. 
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area where the stack was moved, and the stack pointer is 
reinitialized to the bottom of page one. 

Detection of a stack underflow normally occurs in only 
one instance—when the recursive procedure is returning 
to a level with a return address located in the portion of 
the stack that was moved to main memory, It is the re- 
sponsibility of the underflow-detection routine to restore 
the stack from main memory, One way to detect the un- 
derflow condition is to check the stack pointer prior to 
every return from the recursive procedure, and if an un- 
derflow is detected, branch to a stack-restoring routine. 
This method is slow, tedious to code, and wasteful of 
precious memory. 

Fortunately, there's a more elegant way to detect un- 
derflow. This is done by initializing the bytes at the bot- 


tom of the 6502 stack to point to a stack-restore routine, 
Thus, a return executed at the moment of underflow ac- 
tually returns to the stack-restore routine, whose func- 
Hon is to restore the stack to the state prior to its move to 
main memory. This state can be represented by the value 
of the stack pointer at the moment it was moved to main 
memory and a pointer to the previously moved stack 
page, Figure 1 shows the memory configuration at à 
typical moment of execution. 

Note that the implementation presented here assumes a 
memory-management scheme in which the stack pages in 
main memory are allocated from the low end of memory 
in increasing order, while all other data is allocated start- 
ing at the high end of memory in decreasing order, The 
pointers to these boundaries (figure 2) are stored at sym- 


Listing 1: Assembly-language stack-management routines for recursive 6502 procedures: STKINIT initializes the special! stack; 
STKCHK checks for stack overflow; STKRES, executed at stack underflow, restores the previous stack to page one of the 6502 
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bolic locations NEXT and TOP, respectively. 

Also, this implementation does not assume that stack 
pages in main memory are page aligned (ie: the stack area 
starts on a page boundary). If they were page aligned, the 
low byte of NEXT would always be 0. This would free an 
extra byte of stack space and simplify the STKCHK and 
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Figure 2: This stack-management technique, developed on the 
Apple Il, assumes system-memory management as shown here. 
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STKRES routines by deleting the code that refers to the 
low byte of NEXT. 

Finally, note that if an application requires several re- 
cursive procedures, then STKMIN should be marked as: 
STKMIN = max 15ТКМІМ,,...,5ТКМІМ,) 
where STKMIN, is the stack storage required by the ith 
recursive procedure. Alternatively, to avoid wasting 
time, program the STKCHK routine to check a table of 
STKMINs indexed by the Y register. The calling pro- 
cedure identifies itself as the caller by setting the Y 


register to point to the appropriate table entry. Line 1630 
in listing 1 would then be replaced by: 


TXA 
CMP MINTAB,Y 


The stack-management routines written on an Apple II 
using the 5-С 11 assembler are given in listing 1. (The 5-С 
assembler is available from 5-С Software, РОВ 5537, 
Richardson TX 75080.)m 
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greater durability and longer data lile. 
These individually, 100% error-iree cer- 
tified diskettes feature thicker oxide 
coating, longer-lasting lubricant. improved 


liner, superior polishing and more! Meets 
or exceeds ІВМ, Shugart, ANSI, ECMA 
and 150 standards. 
VERBATIM DATALIFE™ DISKETTES 
5%-inch (box of 10) 

М0525-01 ............. 

10 Бокез ої 10 _. (each 6613525. 9% 


&-inch FLOPPIES 
Double Density, FD34-8000 


‘RINGS’ & 
THINGS 


HUB RING KIT for 5A" disks..... $10.95 
HUB RING KIT for 8" disks. ...... 
REFILLS (50 Hub Rings). 


‚ $43.95 


ткапьиызмь 


CLEANING KIT lor 544" drives $24.95 
5'4-inch diskette case ............ $3.50 
8-inch dishette сазе.........,..., $3.95 
5 1/4-inch Fila Box for 

50 diskettes ...... 2. $24.05 
8 Inch File Box for 

БО diskettes ......... $29.85 


Circle 219 on Inquiry card. 
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TRS-80 Color 
Computer ROMs 

Eigen Systems will take any 
Color BASIC or Extended Color 
BASIC program for the TRS-80 
Color Computer and transfer it 
from cassette to а ROM fread- 
only memory) that plugs into rhe 
Color Computer's external port. 
Prices start at $45. Contact Eigen 
Systems, POB 10234, Austin TX 
78766, (512) 837-4665. 

Circle 500 on inquiry card. 


An Expandable 

Microprocessor Trainer 

The Omnibyte Trainer 1 micro- 
processor training module can be 
expanded from a simple teaching 
unit to a complete disk-based sys- 
tem. The main board of this two- 
board system contains a Motoro- 
la MC6808 microprocessor, 
1.25 К bytes of programmable 
memory. provisions for up to 4 К 
bytes of PROM (programmabie 
read-only memory). and onboard 
input/output capability. This 
board can function as a stand- 
alone computer. The trainer-inter- 
face board features an 8-digit dis- 
play. keyboard encoder, com- 
mand and data keys, and a hexa- 
decimal keypad. A 2 K-byte moni- 
tor program and hardware trace 
circuitry are also included. Op 
tionally available are parallel and 
serial interfaces, а data-rate 
generator, and expansion-card 
connectors. The Trainer | pack- 
age contains a manual, ali data 
sheets, schematics, monitor 
source-code listing, and a Боск 
on microprocessors. Prices range 
from $349.95 to 5526.45. Con- 
tact Omibyte Corporation, 245 
W Roosevelt Rd. Building 1-5, 
West Chicago IL 60185, {312} 
231-6880. 


Gircla 502 on inquiry card. 
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Powerful Word Processor for the Apple 


The Executive Secretary works 
with 40- or 80-column screens in- 
terchangeably, displays lower- 
case, and features a real shift key. 
The Executive Secretary also fea- 
tures page numbering and headers, 
fle merge and unrmerge. block 
operations, automatic insertion of 
ful phrases for user-defined ab- 
breviation, automatic envelope 
addressing, card-file system, IF 
and relational commands for corr 
ditional printing based on the 
contents of a data base, file chain- 
ing and nesting. and the ability to 
interface with Data Factory, Infor- 
mation Master, апа VisiCalc files. 
It also permits keyboard input dur- 


Heath/Zenlth 

Systems Sourcebook 

The Information Center Source- 
book is a guide for Heath/Zenith 
computer-sysrem users who are in- 
terested in compatible products 
from sources other than Heath 
Zenith, The Sourcebook features 
sections for hardware, software, 
printed matter, and business-appli- 
cations software, as well as listings 
of dealers and service centers. it is 
available for $20 from the Informa- 
tion Center, 642-A W Rhapsody, 
San Antonio TX 78216, (612) 
340-1561. 
Circle 593 on inquiry card. 


Ing print operation; right- and left- 
justified tabs; interface with 
California Computer Systems' 
clock board for time stamping of 
documents; embedded or exter- 
nal printer commands; character, 
word, and line insert, replace or 
delete; selective or global search 
and replace; a built-in interface to 
the Hayes Micromodem Il; menu- 
driven operation; and а manual. 
The Executive Secretary costs 
$250. For details, contacr Aurora 
Systems Inc, 2040 E Washington 
Ave, Madison WI 53704, [608] 
249-5875. 

Cirels 591 on inquiry card. 


An Analysis of the 
Courseware Market 
The 1981 Courseware Market 
Report is a reference book for com- 
panies and institutions preparing 
educational software. The report 
contains information on the crea- 
tion and distribution of courseware 
and a competitive analysis of 
courseware materials. Market sta- 
tistics, hardware and courseware 
suppliers, discussions of program- 
ming, and speculations on the 
future for computers in education 


are some of the topics covered in | 


the study. The 1981 Courseware 
Market Report is available for 5 1 75 
fram Shotwell and Associates, 44 
Montgomery St, Suite 505, San 
Francisco CA 94104, [415] 
996-227 3. Circle 504 on Inquiry card. 


Where Do Mew Products Items Come From! 

The information printed in the new products pages of BYTE is obtained from 
"new product" or "press release” copy sent by the promoters of new products. If 
in our judgment the information might be of interest to the personal computing ex- 
perimenters and homebrewers who read BYTE, we print it in some form. We 
openly solicit releases and photos from manufacturers and suppliers to this 


marketplace. The information is printed more or less as a first-in first-out queue, 
subject to occasional priority modifications. While we would not knowingly print 
untrue or inaccurate data, or data from unreliable companies, our capacity го 
evaluate the products and companies appearing in the "What's New?" feature is 
necessarily limited. We therefore cannot be responsible for product quality or 


company performance. 
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What's New? : 


| MISCELLANEOUS 


Rockwell's 68000 
Rockwell International's Elec- 
tronics Devices Division has un- 
veiled the R68000 16-bit micro- 
processor. The device addresses 
up to 16 megabytes, has more 
than 1000 instructions, and can 
process 8-, 16-, or 32-bit data. 
The R68000 can be sampled in 4 
and 6 MHz versions; an 8 MHz 
version 15 under development. 
Additional devices т the 
R68000 family will include a peri- 
pheral controller, a memory тап- 
ager, a DMA (direct memory ac- 
cess) controller, and a multiproto- 
col communications controller. 
The price for the 4 MHz 
R68000 is $210. the 6 MHz ver- 
sion is $220, and the projected 
cost of the 8 MHz device is $250. 
Contact Rockwell International, 
Electronic Devices Division, 3310 
Miralorna Ave. POB 3569, Ana- 
heim CA 97803. (714) 632-2321. 


Circle 505 on Inquiry card. 


FORTH on a ROM 
Martin Schaaf's full 280 fig- 
FORTH оп a ROM [read-only 
memory] replaces the BASIC 
ROM in the TRS-BO Model |. A 
screen editor, 8080/280 assem- 
blers, and a metacompiler that re- 
produces FORTH from high-level 
code are included. The price 5 
$250 from Martin Schaaf, POB 

1001, Daty City CA 9401 7. 


Circle 508 on Inquiry card. 


48 K-Byte Board 
for the Atari 

The MM48001 is a 48 K-byte 
programmable-memory board for 
the Atari 400. It makes Atari 800 
software compatible with the 
400. The board cosrs 5299. Con- 
tact Intec, Sute 111, 3387 Del 
Rosa North, San Bernardino CA 
92404, (714) 864-5269. 
Circle 499 on inquiry card. 
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ZEN and the 
Art of Programming 
ZEN в an operating system in 

the North Star format using 5-inch 

floppy disks. The system includes 

a word processor with line justifi- 

cation, file creation, and search 

and insertions. The monitor 
comes with memory testing, 
repeat cross-functions, and port 
controls. The assembler has 
global labeis, partial print designa- 
tion, stops, and trial assembly. it is 
available for $75 from Zenrad 

Controls Company, 1575 A P S, 

Santa Barbara СА 93103, [805] 

965-4996. Circle 506 on inquiry card. 


System 6220 
Counter/TImers 
The System 6220 multifunction 
counter/timers can be combined 
to provide an array of display and 


contro! functions. Production 
quantities, flaw, rotation, dis- 
placement, frequency, and 
elapsed бте сап be measured in 
process monitoring, test systems. 
and production control. Prices 
Start af 5115 for the 6222 
countertimer. Contact Newport 
Electronics Inc, 630 E Young St, 
Santa Ana СА 92705, (714) 
540-4914. Circle 509 on Inquiry card. 


CP/M Business Software 
Rocky Mountain Software Sys- 
tems has a complete business- 
software system available for 
$199, The system is comprised of 
four software packages: General 
Ledger, Accounts Receivable, Ac- 
counts Payable, and Payroll. 
Written in MBASIC, the system 
wil run on any CP/M-based 
microcomputer with at least 48 K 
bytes of programmable memory. 
Individual packages can be pur- 
chased separately for $59. Corr 
tact Rocky Mountain Software 
Systems, РОВ 3282, Walnut 
Creek CA 94598. 
Circle 512 an Inquiry сага, 


— amp 


Computer 
Pollution Control 
Electronic Specialists inc, 1715 
Main У. Natick МА 01760 [61 7] 
655-1532, has announced Super 
Isolator, a device designed ro con- 
trol electrical spikes, surges, and 
noise, Super Isolator features 
three | individually filtered АС 
sockets. Equipment interactions 
and disruptive or damaging 
power-.ine pollution are con- 
trolled. The Super Isolator controis 
pollution for an 1875 W load. 
Each socket can handie a 
1000 W load. The Моде! ISO-3 
Super isolator costs $94.95. 
Circie 507 on inquiry card. 


Memory Boards 
for the Atari 

The AT-16, a 16 K-byte, 
200 ns memory board, and the 
AT-32, a 32 Kbyte, 200 ns 
board. are compatible with all ex- 
isting Atari 400 and 800 software 
and hardware. They install with 
no modificarons. The АТ-!6 
costs $119.50, and the AT-32 
costs $199.50. Contact Microtek 
Peripherais Corporation, 9514 
Chesapeake Dr, San Diego CA 
92123, |800) 854-1081; п Cali- 
fornia (714) 278-0630. 


Cicle 510 on inquiry card. 


TRS-BO Space Ralders 

Space Raiders is a machine-lan- 
guage program that creates a de- 
tailed simulation of outer space 
combat. Current and target posi- 
tion, fuel, shield energy, and 
heading are all displayed. There 
are five levels of play. 

Space Raiders runs on 16 K- 
byte Level И TRS-BO Model I micro- 
computers. it is costs 524,95. 
Contact Bosen Electronics, 445 E 
800 North, Spanish Fork UT 
84660. (BO1) 798-9553. 

Circle 513 on Inquiry card. 


64 K-Byte 
Board for S-100 Systems 

The СІ-5100 memory board is 
designed specifically for Sol, 
Cromemco, North Star, and other 
5-!00 systems. The 64 K-byte dy- 
namic board doesn’t require 
WAIT states at 2 or 4 MHz. It is 
addressable in 4 К increments up 
to 512 К bytes. Features include 
expandability to 512 K bytes with 
а banik-select feature that allows 
users ro select up to eight 
64 K-byte cards, The hidden re- 
fresh does пог interfere with 
block DMA (direct memory ac- 
cess] WRITE applications. 

The СІ-5100 costs 5575. Con- 
tact Chrislin Industries Inc, 31352 
Via Colinas 102. Westiake Village 
CA 91361, |213) 991-2254. 


Circle $41 on inquiry card. 


Programmable Array- 
Logic Designers Kit 

PALKIT is designed to acquaint 
engineers with the Program 
mable Array Logic [PAL] family of 
integrated circuits. PAL circuits 
are used to reduce the number of 
5400 and 7400 senes compo- 
nents needed in circuit designs. 
By combining functions of TTL 
Itransistor-transistor logic) 
devices, PAL circuits can reduce 
total package count by as much 
as 12 to 1. 

The kit contains one ргергс- 
grammed master PAL circuit and 
seven unprogrammed circuits. 
Four of the unprogrammed de- 
vices are for combinatorial func- 
tions. The other three are for se- 
quentia! functions. А PAL data 


sheet, instructions for program- | 


ming, a paper tape, and an engi- 
neering reference card are in- 
cluded. The PALKIT is available 
for $99.95 from Monolithic Mern- 
сгіеѕ, 1165 E Arques Ave, Sunny- 
vale CA 94086, (408] 739-3535. 


Circle 543 on inquiry card. 
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EPROM Programming 

Logic Technology Services Inc 
[LTS] is offering an EPROM 
lerasable programmable read- 
only memory] programming ser- 
vice. A program from a master 
EPROM. truth table, or paper tape 
can be reproduced to a compati- 
ble device, which is provided by 
179, The service can be per- 
formed for 2704/2708s, 27165, 
27325 and 27645. 

Fees range from $9.95 to 
$45,95, depending upon 
EPROM. EPROMs can be erased 
for $0.25 per device. A truth table 
for reproduction can be entered 
for an additional $15 per 1000 
words. A nonretumable copy of 
the truth table should be pro- 
vided. Quantity prices are avail- 
abie to clients who provide the 
components. 

For details, contact Logic 
Technology Services Inc, 2400 E 
Oakton, Arlington Heights IL 
60005, (312) 364-4670. 


Сігсіз 544 on Inquiry card. 


2 K-Byte ROM 
from Motorola 

The MCM65516L43M is а 
2 Kbyte CMOS (complementary 
metal-oxide semiconductor] ROM 
(read-only memory]. It is compati- 
bie with CMOS microprocessors 
that share address and data lines. 
The outputenable pin can be 
programmed for active high or 
low, or MOTEL (е: MOTorola, in- 
ТЕН mode, which provides com- 
patibility with Motorola's 6800 
series or Intels 8085 microproces- 
sors. A monitor program for the 
Motorola CMOS МС146805Е? 
microprocessor is included on this 
ROM. Contact the MOS Inte- 
grated Circuit Division, Motorola 
Semiconductor Products пс. Aus- 
tin TX 78721, (512) 928-6660. 


Circle 542 on Inquiry card. 


Fiber-Optic Transmitter 
and Receiver Modules 
The MFOLO?T fiber-optic trans- 

mitter and the MFOLOZR receiver 
modules are designed for digital- 
communication systems. The 
transmitter module incorporates 
an LED {light-emitting diode) with 
an output of 70 aW. which can 
provide dara transmission Over a 
distance of i kilometer greater 
distances can be achieved with 
other cables and emitters. The re- 
ceiver has a bandwidth from DC 
to 200 kbps {bits per second), a 
dynamic range of 25 dB, and is 
TTL- j(transistor-transistor logic) 
compatible. The modules are 
compatible with plastic- or glass- 
fiber cable and operate from a 
single +5 V supply. Fultduplex, 
star, daisy chain, and other sys- 
tem designs can be achieved. 
The MFOLO2T costs $36.80, 
and the MFOLOZR costs $42.50. 
Contact Motorola Semiconductor 
Products Inc, POB 20912, Phoe- 
nix AZ 85036, (602) 244-4556. 


Circle 545 on Inquiry card. 
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Universal Сага Cage 

The ССК-80 card cages let 
designers package systems using 
series-BO Mhultibus, 5100, Mo 
torola, and Rockwell microcom- 
puters and accessory cards. The 
fully adjustable, ten-board cages 
are priced at $79 each. 

Additional space along the side 
of each cage can hold two fans 
апа can be used for power sup- 
plies or other equipment, The rear 
cross members accept card-edge 


Keyboard Actuator 

When interfaced with micro- 
computers, such as the TRS-BO. 
PET, or Apple, the К(55-80 key- 
board actuator tums IBM Selectric 
and SCM typewriters into 
printers. The KGS-80 rests on the 
typewriter keyboard and plugs in- 
to the computer's printer inter- 
face. No modifications are neces- 
sary and no software 15 required 
to operate the device. Details on 
this $599 peripheral can be ob- 
tained from Kogyosha Company 
Lid, 179 Riveredge Ка. Tenafly NJ 
07670, [201] 569-8769, 


Circle 515 on Inquiry card. 
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| 64 K-Byte Static Memory 
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connectors or motherboards. The 
cage fits any standard 19-inch 
rack and weighs five pounds. 
Cage accessories include card- 
edge connectors. bottom and 
side-hinged front panels, latches, 
Screw-attached front panels, top 
and bottom covers, handies, and 
tit-up feet. Contact Vector Elec- 
tronic Company, 12460 Glad- 
stone Ave, Sylmar CA 91342. 
[213] 365-9461. 
Сге 514 on inquiry card, 


Prevent Static Damage 

W/escorp has static-dissipative 
desk and bench covers of soft 
vinyl to protect products from 
static electricity damage, The WS- 
227-|B Stat-Mat reduces vibration 
and glare and is water and chem- 
са! resistant. Static resistance 
meets DOD [Department of De- 
fensej handbook specifications. 
The covers are avarlable in 2- and 
4-foot widths cut to any length 
up to 100 feet. The cost 15 $4 per 
square foot. 

Conatct W'escorp, 1155 Terra 
Bella Ave, Mountain View СА 
94043, 415] 969-7717. 


Glrela 517 an inquiry card. 


Board for the 5-100 Bus 

The RAM I7 is а 64 K-byte 
Static board for 5-100 microcom- 
puters. It is guaranteed to run 
with & MHz 2805 and 10 MHz 
8086/80885. The board features 
power dissipation of less rhan 
2 W and 24-bit addressing. The 
RAM 17 can be addressed on апу 
64 K page boundary and can be 
disabled in ! 5 K blocks. The upper 
8 K block can have 2 К windows 
disabled for memory-mapped 
peripherals, 

RAM 17 uses 2 К by &-Dit static 
integrated circuits that are com- 
patible with 2715 EPROM!s [eras- 
able programmable read-only 
memory}. Prices range from 
$1095 to $1595. Contact Com- 
риРто, Godbout Electronics, РОВ 
2355, Oakland Airport CA 
24614, [415] 552-0636. 


Сігсіз 516 on Inquiry card. 


Color-Graphics 
Display Controller 

The МЕС uPD?220 integrated 
circuit operates between the 
videc-display memory and the 
microprocessor Gus. № performs 
most of the tasks required to 
generate displays and to manage 
display memory. Compatible with 
BOSO/BOB5/BOBS, 280, 6600, and 
other processors, the device min 
mizes host-processor software 
overhead. It features ОМА (direct 
memory access) control, graphics 
fiqure-drawing capabilities, and а 
light-pen input. The unit has a 5 
MHz clock rate and requires a 
single +5 Y supply. 

Samples of the &PD7220 are 
priced below $100. Contact МЕС 
Microcomputers Inc, 173 Wor- 
cester St, Wellesley MA 02181, 
[517] 237-1310. 


Cree 518 on inquiry card. 


Catalog of More Than 
2000 Rental Items 

Genstar Rental Electronics Inc, 
which specializes in the short- 
term rental of elelctronic equip- 
ment, has a free catalog that lists 
its rental items. The catalog is 
drekded into 47 categories that 
range from amplifiers to test 
chambers. There are analyzers, 
generators and meters of all 
types, plus microcomputers, 
microprocessor = instrumentation, 
PROM [programmable read-only 
memory] programmers, oscilo- 
scapes, and data terminalis. For 
your copy. contact Genstar Ren- 
tal Electronics Inc, 19527 Business 
Center Dr, Northridge CA 91324, 
(213) 993-7368. 


Circle 519 on inquiry card. 
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Directory of Robotics 
Products 

The Robotics Industry Direc- 
tory contains a summary of the 
available products in the robotics 
industry. Robots, robot subsys- 
tems, components, genera! tech- 
nical specifications, pricing data, 
and marketing contacts are 
featured. Also included is infor- 
mation on consulting firms, per- 
sonnel recruiting. engineering 
design, systems integration, and 
custom-manufacturing. The final 
section provides information on 
the activities of public organiza- 
tions. university research, and 
private research laboratories. The 
Directory costs $24.95. Contact 
Robotics Industry Directory, 
РОВ 725, La Canada СА 91011, 
(213) 352-7937. 
Circle 520 on inquiry card, 


What's New? 


Man/Machine 
Communications 
Speech Technology is a 
quarterly magazine conceming 
man and machine communica- 
tions. It deals with the state of the 
art in voice synthesis and recogni- 
tion for the engineer, scientist, 
educator, manager, and other 
users. Articles on linear-predictive 
coding, adding word recognition 
to a system, and new ар- 
plicatons, such as а voice- 
аспуатей door lock, are among 
the topics covered. New prod- 
ucts, events, and a newsletter are 
also featured. А one-year 
subscription is $50 from Media 
Dimensions Inc, 525 E 82nd $, 
New York NY 10028. |212) 

680-6451. 


Circle 521 on inquiry card. 


POWER SUPPLIES 


FOR S-100, FLOPPY DISKS. | . 
ЯЗ For Three 8" or S3 2 in 1 Unt for $- 100 and 
5%" Disk Drives two B^ 045%” Disk Drives. И. fils 


most Disk System Maini 
S-100 POWER SUPPLY KITS (OFEN FRAME WITH BASE PLATE, 3 HAS. ASSY. TIME) prem 
ПЕМ USED РОН e – # Vdc @ + 16 Vue @- жук + 20 Vde SIZE Wx бя м 


KIT 1, 2 & 3 For 5-10 


12 x5 хал” 


DEA eee ЗА ==. 
KIT 3 DISK SYSTEM 15A тА 2А РА 4A 14" x & x 4%" 


DISK DRIVE POWER SUPPLY AS REGULATED, OPEN FRAME, ASSY. & TESTED 67.95 
SPECS + 5V@SAQvVP SV ( IA + zh 5A. SHORTS PROTECT 2 SIZE 11% (W) x Gla (D) x ам" (Н) 2 8 (Мух 47% (D) x Б” (Hj 
OPTION 1) REPLACE - 24V BY „+ 12V 2) FOR SIZE 1 our. ADD = ігу = ТА AAT АМ ADDITIONAL $12 00 

IDEAL FOR THHEE Я or 5'. FLOPPY DISK DRIVES SUCH АЗ SHUGART 80^ 851. SIEMANS FOO 100.8/200- 8 OR 100-5 ЕТС 


DISK SYSTEM PWR SUPPLY “63” OPEN FRAME, ASSY. & TESTED. COMPACT SIZE: 10 W) к 6 (D) x 5 (H) 92.95 


REGULATED OUTPUTS FOR DISK DRIVES *5y @ ЗА -5V @ i^ «ут ДА (OR + 12V  4А) SHORTS PROTEC 

UNREGULATED OUTPUTS FOR 5 100 «8V @ 144 + 15V @ IU Аза СУР Hp мазе дс 

A COMPLETE UNIT FOR DSK SYSTEM WITH THE MATERA Con AIN 12 SLOTS & ar в: K DRIVES 

POWER TRANSFORMERS отн MOUNTING BRACKETS) 

ITEM РНМАНУ SECONDARY #1 SECONDARY #2 SECONDARY #3 SWE WwW» о. Н 
1107120 2 х B Vac. ISA 2B Увс. CT, 2 5A Ч x Fe" x Oy" 
110/120 2 х 8 Vac. 25А 28 Vac. CT 35A 335." x dia" x 3" 
110/120 2х В Vac. 15А 28 Мас. CT, 25A 48 Vac, СТ. 2А 344" x ay" х du 


110/120 2 х B Vac, 6A 28 Vac, CT, 154 4B Vac, CT, ЗА 3" x Pa” x 3%" 
110/120 2x В Мас, GA 28 Vac, СТ, 2A тх” 


PRICE 


21.95 
27.95 
29.95 
22.95 
14.95 


SHIPPING For each power supply $5.50 In 
Сай, $7.50 i other states, $14.00 м Canada 
For each Transformer $5 00 in all States, 
$10.00 in Canada. Сай Residents add 6% 
Sales Tax 


SUNNY INTERNATIONAL 
(TRANSFORMERS MANUFACTURER) 
(213) 328-2425 MON-SAT 9-6 


SHIPPING ADDRESS: 
221292 5, VERMONT AVE | 
TORRANCE, CA 90502 


MAILING ADDRESS: 
Р.О. BOX 4296 
TORRANCE, СА 90510 


TELEX: 830-6010 
ANSWER BACK FOR TELEX SUNYCO TALEC 
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5-100 Products Catalog 
Ackerman Digital Systems Inc, 
the maker of processor boards 
and other items for $100 sys- 
tems, has published a catalog of 
its products. Music and 6809 pro- 
cessor boards, PROM {ргодгат- 
mable read-only memory) pro- 
grammers, and other devices are 
described in the catalog. For a 
copy. contact Ackerman Digital 
Systems Inc, 110 М York Rd, Elm- 
hurst IL 60126. (312) 530-8997. 


Circle 523 on inquiry card. 


Apple Software 
Directorles 

Apple Software Directories is a 
three-volume set that lists available 
business, qames, and educational 
software for Appie computers. It in- 
cludes the names and addresses of 
more than 400 software vendors. 

The Apple Softare Directory— 
Volume 1: Business Guide costs 
$5.95, Volume 2: Games Direc- 
tory costs $4.95. Volume 3: 
Educational Guide costs $5.95. 
Contact WIDL Video, 5245 W 
Diversey, Chicago IL 60639, |312) 
622-9606. 


Circle 526 on Inquiry card. 


Computer 
Merchandising 

Computer Merchandising 
Covers sales and manufacturing 
in the computer industry. it im- 
vestigates the ebb and flow of the 
educational computer market- 
place, peripherals, and promò- 
tions to mcrease sales. Interviews 
with people in the industry are 
also featured. This monthly 
publication costs $18 per year 
and is available from Computer 
Merchandising Magazine, 
15720 Ventura Blvd, Suite 610, 
Encino CA 91436, |213) 
995-0436. 


Сіта 528 on inquiry card. 
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Electronic Learning 

Electronic Learning magazine is 
a bimonthly publication for educa- 
tors who buy and use electronic 
hardware and software in elemen- 
tary and secondary education. A 
nontechnical source of ideas and 
information, it includes articles on 
the use of microcomputers, video 
cassettes, videodiscs, and other 
aids in education. For more infor- 
mation, contact Scholastic пс, 50 
W 44th Sr, New York NY 10036, 


[212] 944-7 700. 
Circle 524 on inquiry cand. 


UNIX Products 
List Avallable 

A directory of UNIX and С prad- 
ucts Snow available on a subscrip- 
tion basis from InfoPro Systems. 
The UNIX software list includes 
suppliers of UNIX, C compilers and 
interpreters, data-base systems, 
other languages on UNIX, applica- 
tions and business packages, user 
groups, utilities, hardware vendors, 
and UNIX-like systems. A yearly 
subscription to the UNIX Software 
List is $18. For details, contact in- 
foPro Systems, РОВ 33, East Наг- 
over М) 07936, [201] 625-2925. 


Circle 527 on inquiry card. 


Educatlonal Computer 

Educational Computer is an 
information exchange for ele- 
mentary, high school, college, 
and university students and edu- 
cators. In its pages, Educational 
Computer addresses such topics 
as rhe Impact of microcomputers 
in schools, colleges, and univer- 
sities. Also, separare departments 
feature letters from readers, edi- 
torials, book reviews, events, clas- 
sited ads, and administrative 
feedback. The yearly subscription 
rate |6 issues) is 512. Contact 
Educational Computer Мада- 
zine, POB 535, Cupertino CA 
95015, |408) 252-3274. 
Circle 530 on inquiry card. 


Looking for a Certain 
Publication? 

The Westlake Guide lists 
periodicals and offers package sub- 
scriptions for computer, electronics, 
video, relecommunications, and 
business publications. A copy of 
the guide cosrs $ 1. Contact West- 
lake Subscription Service, 4200 5 
Louise, Sioux Fails SD 57106, |605) 
331-6930. 


Сис 522 on inquiry card. 


Computers In Science 
Teaching 
The Journal of Computers in 
Science Teaching is a quarterty 
publication on the use of comput- 
ers in science Instruchon. Ir features 
research studies on teaching 
science and tutoriais. There are lists 
and reviews of science software, 
announcements of conferences 
and events, and book reviews. The 
Journal of Computers in сепсе 
Teaching is published by the Asso- 
ciation for Computers in Science 
Teaching, POB 4825, Austin TX 
78765, for 57 per year. 


Circle 525 on inquiry card. 


IEEE 

Publications Catalog 

A publications catalog is avail- 
able from the Computer Society of 
the IEEE (Institute of Electrical and 
Electronics Engineers). The catalog 
lists more than 300 publications 
and covers all aspects of applica- 
tions. methodologies, and tech- 
niques in computer software and 


hardware. It also contains tech- | 


ricaHevel tutorial texts for the com- 
puter scientist and engineer. For a 
free copy of the 1981 Pubs Cata- 
log, write to the Computer Society 
Press, POB 639, Silver Spring MD 
20901. 


Сис 528 on inquiry card. 


5% e «д МІСВО | DEALS Ц DEALS Ц DEALS 
„Ж. . А Co | SHOP HERE AND | 
SAVES | 


dz | (MINIMUM ORDER $10.00) 


This is ABSOLUTELY the LOWEST PRICE EVER 
| for a Hi Speed (300 NS) LO-LO Power 32K RAM. 
4K by 1 Chips are organized in Selectable Banks. 


t Extended Address Lines ATG - АТ? 
* Phantom Line * 9 Е 


| XP 
Hp EXPANDABLE RAM 
2 — m * SPECIAL x SPECIAL * CCS $—100 
= № "yi time this world » 
popular CPU оМагад in “ : i This із the best all 2810 CPU 


Kit. T 1, 3 рағайв! | | EI | 

КАП мо serial, орегано, БӨЛЕ + апа ранга ae H ti Itt Only — $250.00 
4 mhz. Software buad il. you don't agree айы og 2422 Dsk Cont 

rata, aic. (Less Prom. & Cable) $250.00 return for іші reiund. | Б 2-54 Only — $300.00 


Bank Seleci by 
extended address Шы. 2065C 64K 
51 — MOD кт | or I.G. 40H. ж $400. 00 A&T x Only Бе $425.00 


— 2032С 32K 
$199.00 «97 Only — $620.00 


Complete 5-100 12 Siot Computer. Ample 2718 2x2 


system power with regulated power lor drives. с та 
Excellent lor Subaystam or Hobby use. Double Density a" anao" MENR E МИРЕ Only — $305.00 


| Disk Controller designed «Те, NS £ "1 
Four hours to build. {6 conn.. in . inci., loss s fana) : irt TORIES itg aei 37 ae 2200A Mainframe 


Uses Western Digital Shon H Only — $349.00 
S-100 CARD кА ЕМЕН 5. ML PE Н ж. А лай айтыс 2501 Mother Board 


$12.50 | $-100 - CONNECTOR Only — $106.00 
{Gold Contacts) > ТІ or Bett 2116C 16K Static Ram 200ns 
Ав long as there is a price ". ч се Only == $309.00 
Ы Coote d eur "жашт 2520К Extender Board 
loca! Department store and —Ó Only — $ 52.00 
buy U$ MICRO. | 


CHIPS - CHIPS - CHIPS - CHIPS 


2716s $7.75 (450 NS) 2114s $2.75 ea. 
Z-80-A 2708s $4.75 (450 NS) lone ot me worte's мо том 


popular STATIC RAMS. 
$6.95 Remember when 27 165 wars £50.00 and hard to Factory prime tested units. 
| Р get? These units are во beautiful it's hard to pari Sold in làts of 8 only. 
4MHZ Beastie with oxtrainstructions! with them, But we will, for a small price. FUJITSU. HITACHI etc. 


7-80 SUPPORT CÓ 


CTC — $6.55 4116s | TMS — 4044 $4.00 | 


SIO — $25.50 MM — 5257 
PIO — $6.50 ee As INTEL 2147 250 Ns 


DMA — $18 75 systama. Т.І,, Mastek Intel. 
E Gall for manufacturer. The other of the wortd's most popular STATIC 
All 4MHZ (who wants 2MHZ 7) 200 NS RAMS This one is 4K by 1 organization. 


U.S. Micro Sales can also supply a vast array of IC's. 
Because of space limitations we can not list them all. 

We can also supply power supplies - sockets - heat sinks - tools 

etc., etc., etc. 


EAER ALOM OJ Sar: Please Call For Pricing & Availability 


What's New? 


MISCELLANEOUS | 


Votrax Speech Circult 


The SC-O1 speech-synthesizer 
integrated сисик combines elec- 
tronically generated phonemes to 
produce an unlimited vocabulary. 
Votrax’s technique doesn't limit 
the number of words and phrases 
to a fixed amount or format as 
synthesizers that reconfigure 
words and phrases from prere- 
corded human voice tracts do. 
Designers can build their own vo- 
cabulary through a system that 
contains an algorithm that auto- 


Switched-On DOS 

The DOS Switch allows a 
DOS-3.3-equipped Apple il to 
boot either DOS 3.3 or 3.2 floppy 
| disks without need of the BASICS 
disk. The switch doesn't require 
support software or modifications 
to established 3.2 disks. The de- 
vice plugs into the Apple without 
soldering or permanent wiring 
changes. The DOS 3.3 P5A boot 
PROM (programmable read-only 
memory| and the DOS 3.2 P5 
boot PROM are needed for in- 
stallation. The DOS Switch costs 
529.95 and is available from the 
Micro Computer Center, 7900 
Paragon Rd, Dayton OH 45459. 

[513) 435-9533. 
| Gircla 537 ап Inquiry сага. 
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matically translates English text in- 
to phonemes. One second of 
speaking time requires 70 to 100 
bits of memory with this device. 
The speech-synthesizer chip 15 
available at prices starting at $95 
each, for a minimum of five units. 
The Vodex Sales Division of 
Votrax Inc ts located at 500 Ste- 
phenson Hwy, Troy MI 48084, 
(800) 521-1350; m Michigan 
(313) 588-0341. 
Circle 536 on Inquiry card. 


Ald for the 
Physically Disabled 

The Viewpoint Optical Indica- 
tor 15 an incandescent lamp 
mounted onto 3a headband. it en- 
ables the physically disabled in- 
dividual with good head control 
to indicate objects, words. or 
symbols on a manual-communi- 
cation board. The band can be 
worn on rhe head, hand, or 
wrist. The lamp can be positioned 
for use in a wheelchair, bed, or 
on a prone board. A rechargeable 
power-pack stores a day's 
charge. The device costs 5189 
and is available from Prentke 
Romich Company, RD 2. РОВ 
191, Shreve OH 44676, (216) 
567-2906. Circle 538 on inquiry cand. 


5 to 15 V DC Dual 

Power-Supply Kit 
The JE215 power-supply kit 
provides adjustable regulated 
positive and negative output volt- 
ages from 5 to 15 V DC. Power 
output for each supply ranges 
from 5 V DC ar 500 mA to 15 V 
DC at 175 mA. The JE215 kit re- 
tails for 524.95 from Jameco Elec- 
tronics, 1355 Shoreway Ка. Bel- 


mont CA 94002, |415] 592-8097, 
Circle 540 on Inquiry card. 


PROMs with Titanium- 
Tungten Fuses 

Monolithic Memories’ line of 
1 K- and 2 K-byte PROMIS (рго- 
grammable read-only memories) 
uses titanium-tungsten {ТАМ 
fuses and requires only 70 mA of 
current with no loss in speed. Ac- 
cess times are 55 ns for the | K 
PROM and 60 ns for the 2 К de- 
місе. Pinrcompatible with star- 
dard Schottky PROMS, these units 
are organized as 256- by 4-bit and 
912- by 40к arrays. The PROMS 
have ful Schottky clamping. 
three-state or open-collector out- 
purs, and transistor inputs for 
low-input current, A new pro- 
gramming technique eliminates 
the need for a separate pro- 
gramming pin as found on Ni- 
chrome-fused PROMS. 

Prices range from $3.75 to 
$10.55, Contact Monolithic 
Memories, 1165 E Arques Ave, 
Sunnyvale CA 94086, [408] 
739-3535. Circle 539 on inquiry card. 


WE WILL NOT BE UNDERSOLD 


FOR TRS-BO* Modal | NEC SPINWRITER 
DISK DRIVES CCI-100 бта", 40 Track(102K) $299 PRINTERS wd Quality High Speed Prinler 
4. $2395 
ADD-ON DRIVES FOR ZENITH 2-89 R.O. with tractor feed $2555 
CCI-189 5747 40 Track (102K) $394 KSR with tractor feed $2795 
2.87 Dual 514” sysiam $995 
NEC SPINWRITER 3500 Series SCALU 
EPSON MX-70 MX-80 MX-BOF T МХ100 САЦ. 
PAPER TIGER 
External card edge and power supply included. 90 day warranty/one IDS 445 Graphics & 2K buffer $ 695 
year on power Supply. IDS 460 Graphics & 2k buffer $ 799 
RAW DRIVES IDS 9) Graphics $ 999 
5%" TEAC or TANDON $CALL е OP TNOO qd кию ушр 
алде КАЧ SCALL ^ Mieroling 80 Friction 6 pin feed SCALL 
DISKETTES — вох oi 10 Microline 80 Friction, and pin & tractor feed SCALL 
Бл" Maxell 540 BASFi Verbatim $26.95 Microline 82 Friction & pin feed SCALL 
8" Maxell $45 BASF/ Verbatim $35.00 Microline 83 120 cps, uses up to 15" paper SCALL 
PLASTIC FILE BOX-Holds 50 5'4 " diskettes $19.00 CENTRONICS 739, new model with graphics $ 739 
PLASTIC LIBRARY CASE 5147 $3.00 8* $ 4.00 С. ITOH 
HEAD CLEANING DISKETTE $25.00 Starwriter | 25cps, parallel interface $1449 
FLOPPY SAVER $10.95 RINGS $ 6.95 Starwriter | 25 cps, serial interface $1529 
Slarariter ll 45 cps, parallel interface $1829 
16K ВАМ KITS 2 ior $37 $19 Starwriter ll 45 cps, serial interface $1949 
200ns for TAS-80; Appie 11, (specify): Jumpers $2.50 
dii к = PRINTER SPECIAL 
SYSTEM SPECIAL SEIKOSHA  GP-80M List $399 You Pay $319 
Apple il Plus 48K widrive and contrciler, Epson MX-80 printer and MONITO RS 
Interface, SUP-R Mod RF Modulator: List $2965 You Pay $2299 BELL & 
HOWELL 9" B A'W BHD911 $175 
COMPU TERSTERMINALS $CALL  LEEDEX ic 85 wW -— 12“ Green Screen $159 
ALTOS ACS8000 Series $ CALL - Color 2 
ІВМ 3101 Display Terminal $1189 TELECO M M U N ICATIO NS 
ATARI 400 $ 359 80 $795 LIVERMORE STAR MODEM 2-year guarantee $125 
MATTEL INTELLIVISION $ 259 — UNIVERSAL DATA SYSTEMS UDS-103 $179 
APPLE PERIPHERALS $ CALL 
D-CAT HARD WIRED OIRECT MODEM $189 
AUTO-CAT Auto Answer, Direct Connect Modem $249 
S-100 CALIFORNIA COMPUTER SYSTEMS АРЫ ECT й ania 
| D.C. HAYES MICRO-MODEM $235 
D.C. HAYES SMART.MODEM $435 
ССІ Тапа! Communications Package $135 
APPLE ACCESSORIES AND SOFTWARE 
VISICALC $155.00 ОВ MASTER $159.00 
CPS MULTIFUNCTION CARD $189.00 
2-80 SOFTCARD $259.04 
VIDEX BOARD $255.00 
KEYBOARD ENHANCER $110.00 
16K CARD $159.00 
APPLE JOYSTICK $ 49.00 
MAINFRAME Моде! 2200А $349 SUP-R MOD $ 25.00 
280 CPU Моде! 2810 $259 CCS CARDS 
MOTHER BOARD Model 2501 $106 GALAXIAN 
16K STATIC RAM, 200ns Model 21166 $309 SPACE ALBUM 
32K STATIC RAM, 200ns Model 2032C $619 ASTEROIOS 
64K DYHAMIC RAM Modal 2065C $580 FLIGHT SIMULATOR 
FLOPPY DISC CONTROLLER Model 24224 $345 WIZARD & PRINCESS | 
EXTENDER BOARD Model 2520K $ 52 SARGON 2 
2P + 25 1/0 Model 27184 $309 MYSTERY HOUSE $ 24.00 HI-RES FOOTBALL $ 35. 00 


For fast delivery, send certified checks, money orders or call to arrange direct bank wire transfers. Personal or company checks require lwo 
to (гаа weeks to clear. All prices are mail order only and are subject to change without notice. Call tor shipping charges. 


- DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED 


The CPU SHOP TO ORDER CALL TOLL FREE 1-800-343-8522 
TWX: 710-348-1796 — Massachusetts Residents call 617/242-3381 
5 Dexler Row, Dept. 610M Technical Information call 617/242-3361 ағайыны 
Charlestown, Massachusetts 02129 Massachusetts Residents add 5% Sales Tax master charge | 


нЕ гт Ahina сна 


Hours 10АМ-ЕРМ (EST) Mon-Fri. (Sal. till 5) Tandy Corporation Trademark Digital Research , 


Checks ТП on inquiry card. BYTE October мі 479 


High-Resolution 
Touch Screens 

With the TSD 12- and 15-inch 
Touch Screen Digitizers, you can 
enter data by rouching a comput- 
er display with your finger. The 
screen's high-resoiution also per- 
mits the entry of graphic data. 
The Touch Screens can бе геготт- 
ted onto existing video displays, 
and in most cases no modifica- 
tions are necessary. The thin, 
transparent, curved panel, consis- 
ting of two conductive films sepa- 
rated by an insulating space, 
mounts in front of the video dis- 
play: an interface board is con- 
nected to rhe panel with a cable. 
When the panel is touched, one 
conductive layer touches the 
other, yielding a voltage that в 
converted into the necessary in- 
formation and transmitted as an 
RS-232C message or a parallei 
S-bit, 3-state message. 

The 12-inch model costs $650 
and the 15-inch device is priced at 
$700. Contact TSD Display Prod- 
ucts Inc, 35 Orville Dr, Bohemia 
NY 11716, [516] 589-6800. 
Circla 531 on Inquiry card. 


16 K-Byte Programmable | 


Memory Clrcults 

Fujitsu Microelectronics has а 
family of 16 K-byte dynamic pro- 
grammable-memory integrated 
circuits with single 5 Y power- 
suppiy requirements and access 
times as fast as 100 ns, The 
МВ8117 and MB81 ІЗ devices are 
available with 100 or 235 ms cy- 
cle times. 

Features include 182 mW 
power dissipation, bias generator. 
read-write-modify, hidden re- 
fresh. page-mode capability, and 
TTL- {trasistor-transistor logic) 
compatible inputs. Contact Fujit- 
su Microelectronics, 2945 Oak- 
mead Village Ct, Santa Clara CA 
95051, (408) 727-1700. 

Circle 532 on inquiry card. 
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EPROM Has 
High Standards 

Advanced Micro Devices has a 
32 K-bit EPROM (erasable pro- 
grammable read-only memory] 
that meets the MIL-STD-883 and 
INT-TD-123 quality standards. 
Organized as 4 К bytes by 8 bres, 
the Am2732 operates Пот а 
singe +5 V supply. It offers 
three-state outputs, fully чак 
operation, and a two-line control 
that makes Chip Enable and Out- 
put Enable available. This elimi- 
nates bus conrenron and me 
need for external buffers and chip 
controls, 

The Am2732 costs $31.50. 
Contact Advanced Micro De- 
vices, 901 Thompson Pi, Sunny- 
vale CA 94086, (408) 732-2400. 
Circa 533 on Inquiry card. 


PROM Copler/Verifier 

The cloneAprom PROM ірга- 
grammabie read-only memory] 
copier/verifier duplicates a 5 V 
master 2716 EPROM {erasable 
PROM] in 138 seconds. It features 
two ДЕ [zero insertion § force] 
sockets. pass/fail indicators. and 2 


What's New? 
MISCELLANEOUS | 


In-Circuit 
Microcomputer Tester 
Patuck incs microcomputer 

analyzer is a hand-held device 
that clips directly to the micropro- 
cessor to be tested by means of a 
40-pin chip clip. It can single-step 
the microprocessor or let it run 
free to a selected error vector or 
trap address. A trace capability 
allows examination of the 63 ma- 
chine cycles that precede break- 
point. Interchangeable interfaces 
are available Гог 280-, 8080/85-. 
6502- 6800-. 2550-, 6802-, апа 
650i -based microcomputers. 

The Microcomputer Analyzer 
costs $829. Interfaces are 561 
each. Contact Patuck inc, 5073 
Russell Ave, Pennsuaken NJ 
08109, (609) 652-0677. 

Girale 534 on Inquiry card. 


power supply. Both a 2732 anda 
220 VAC, 50 Hz version are 
available. 

The cloneAprom costs $299. 
Contact Alloy Engineering Com- 
pany inc, 12 Mercer Rd. Natick 
МА 01260, (617) 655-3900. 
Circle 535 on Inquiry card. 
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JBE I MICROCOMPUTER 


John Bell Engineering's low-cost JBE I Microcomputer - based on the powerful 6502 processor - is specifically designed for WORK, 
LEARNING, DEVELOPMENT AND CONTROL. The УВЕ 1 has a unique combination of features: 


ә 6202 Microprocessor ә 4K 2114 RAM Memory 

* 4 6522 VIAs (8 parallel I/O ports) е 8K or i6K EPROM Memory 
e f AY5-1013 (UART serial port) е Monitor and Tiny Basic 

а Cassette Interface * Variety of Support Cards 


® Use your JBE I to PROGRAM 2716s, TALK to you, CONTROL the world. 


а JBE I interfaces with JBE's EPROM Programmer, Parallel Input Speech Synthesizer, A-D & D-A Converter and Solid Siate 
Switches, 


« Save your programs easily and accurately using the cassette interface, 


a Use your JBE I for: 


CONTROL JBE 1 is available fully populated, partially populated or as a 
e Home security and lighting systems bare board for OEM and the dedicated hobbyist: 
© frrigation systems The fully populated version includes: 
И ab 6502 CPU 4K RAM 
* Solar heating and power systems 4 6522 VIAs Monitor EPROM 

DEVELOPMENT А Y5-1013 Tiny Basic EPROM 
* Software for work and home Partially Assembled Version includes: 
е Learning aids for children at home and school 6502 CPU IK RAM 
* Development system for JBE 6502 Microcomputer 1 6522 VIA Monitor EPROM 
А Y5-1013 

LEARNING 
¢ Microcomputer Technology Ail versions include complete documentation. For information 
* Machine language and Basic programming write: John Bei! Engineering, P.O. Box 338, Redwood City, 
e The three R's for children СА 94064. (415) 367-1137. OEM Pricing available. 


№. FOR MASTER CHARGE, VISA AND C.O.D. ORDERS CALL |415) 367-1137 OR SEND CHECK TO THE ABOVE ADDRESS, 
DEPT. JI. PLEASE INCLUDE 3% FOR SHIPPING AND HANDLING INSIDE USA AND 10% OUTSIDE USA. 


What's New? 


SYSTEMS 


Microlite Microcomputer 

The Microlite microcomputer is 
a self-contained system that in- 
cludes the microprocessor, key- 
board, 24-line by 80-сһагастег 
plasma display, and two 5-inch 
floppy-disk drives capable of 
storing up to 350 K bytes. Micro- 
lite has provisions for serial com- 
munications. 

Options for the Microlite in- 
сіуде a dot-matrix printer that can 
be housed in the console and 
support for up to four &-inch 
floppy-disk drives. Hard-disk 
drives are also available. For more 
information on the Microlite M, 
contact 01 Corporation, 125 
Ricefield Ln, Hauppauge NY 
11787, (516) 543-7800. 

Clrela 580 on inquiry card, 


Datamac Serles 1200 

The Datamac 1200 series of 
microcomputers can be expand 
ed with extemal floppy-disk drives 
of any density, track, or side con- 
figuration. Provision is made for 
using the video display to set 
breakpoints and single-step 
through programs for debugging. 
Among the models available is 
the 1255 microcomputer. it con- 
tains а 280 microprocessor, 64 К 
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Pascal Development 
System for CP/M 

The PDS-BO Pascal Develop- 
ment System for CP/M applica- 
tions is designed with the systems 
integrator and applications-soft- 
ware developer in mind. A Cache 
BIOS for CP/M uses the DMA (di- 
rect-memory access} and inter- 


ь upt capabilities of the disk corr 


troller and memory to buffer 
whole tracks in extended mem- 
ory, which speeds up execution 
times. 

Included in the system is 
Pascal/Z. a nativecode compiler 
that generates ROMable (read- 
only memory) and reentrant ob- 
ject code, relocatable object 
modules, and permits separate 
compilation. А 2.4-megabyte 
dual-disk drive, choice of main- 
frame, Cache BIOS, Pascal/Z, and 
CP/M come with the develop- 
ment system. Five utilities are also 
included: InterEdit. a screen- 
oriented едког; Spell, a spelling 
editor with a 10,000-word modi- 
fiable dictionary; Quickopy. for 
copying disks faster than the PIP 
utility, Help, an access to docu- 
mentation, and Compare, a quick 
view of the difference between 
two files. 

The PDS-80 Development Sys- 
tem costs $7995. Contact Ithaca 
Intersystems Inc, 1650 Hanshaw 
Rd, Ithaca МУ 14850. 

Circle 591 on inquiry card. 


bytes of programmable memory, 
inpuvoutput ports, keyboard, 
video display, dual 5-inch double- 
sided double-density disk drives, 
and the CP/M operating system. 

The Model 1255 with two 
drives capable of storing 780 К 
bytes lists for $4695. Contact 
Datamac Computer Systems, 
3333-F Octavius Dr, Santa Clara 
СА 95051. (408) 727-0561. 


Circle 593 on inquiry сага. 


Omninet from Corvus 

Omninet is а |-megabyte-per- 
second network that uses a 
shielded twisted-pair саре for 
connecting microcomputers. The 
network allows the interconnec- 
tion of up to 64 microcomputers 
and peripherals in a 4000-foot 
serial link. The intelligent comper 
nent of the system is the Omninet 
transporter, which interfaces to 
the microcomputer or peripheral 
and provides for the transfer of 
messages Without software inter- 
vention or requiring a contrat pro- 
cessor, Ormninet will work with 
Corus Constellation software, 
providing up to ВО megabytes of 
shared storage. 

Available for the Apple il, Onyx 
C8000, and Digital Equipment 
Corporation LS-11 computers, 
Omninet will also connect to all 
Corvus peripherals. Future trans- 
porters are being designed for | 
TRS-BO, Apple li, 5100, Atari, 
Commodore, Altos, and other 
popular microcomputers. 

Omninet transporter units are 
priced at $495 for the Apple II and 
S100, $750 for LS i | computers, 
апа 5650 for the Onyx C8000. А 
disk server for Corvus Winchester 
disks will retail for $990. For more 
information, contact Corvus Sys- 
tems Inc, 2029 O'Toole Ave, San 
Jose СА 95131, |408) 944-7700. 


Circle 592 on Inquiry card. 


10 MHz 68000 

Motorola Semiconductor Group 
has announced the availability of 
а 10 MHz MC&8000L 10 micro- 
processor. Samples are available 
for $449. Contact your local Mo- 
torola representative or the Moto- 
rola Semiconductor Group, 350! 
Ed Biuestein Blvd, Austin TX 
78721, [51 2) 928-6119. 


Circle 584 on Inquiry card. 


ORDER BY PHONE 


COMPUTER STOP we 


(213) 539-7670 PST 
2545 W. 237 St. Torrance, СА. 90505 “ TELEX: 678401 TAB IRIN 


LOWEST PRICES IN THE WEST,NORTH, SOUTH & EAST 
эаффорре computer 1-800-421-1947 


ales and Service 


МЕС 8001A ................. $1100 


NEC 8012A ................. $ 750 APPLE ][ Plus 
16K.......51075 


МЕС B034A ............ ..... 91100 48K.......51193] 


қ Disk][Drive ..$529 
МЕС RGB Monitor ........... $ 999 i uat Meg dot c tae le 


NEC General Accounting MICRO MODEM Il 
System ....... La eR $ 35D | $295 

Z-BO Softcard 
$299 


APPLE HARDWARE 


Parallel Printer interlace Card .................. 180 
Communications Gard ................. ..... ‚195 MONITORSIDISPLAYS 
High Speed Serial Interface ....................180 
Pascal Language System ......... —V— Rom Lesdex Video 100 t27 ,,,,.............. үү 140 
Centronics Printer Interface ...... iex der ARES БИО О MEBINIDE ГО ГЕ. err R EET 195 
Appiesatt Firmware Card ................ Baa Es 160 KG-12C Green Phos. Мопйог................. ..275 
Integer Firmware Card ..................,.....180 Sanyo 12° Green Phosphor. МопИог........ .... 275 
Disk И with Controller DOS 3,3........... tke ieee ee МЕС 12" Graen Phosphor. Monitor .............. 275 
BRILON. 22.4 Wusoxans caskcEeckatraxekaw vo PO Sanyo 12" WW Мотйог.................. ..... 250 
Graphics Тамаб.............................. 625 
PRINTERS 
OTHER HARDWARE 

Apple Siientype with іпінгіссе,............... 525 
AM Music Synthasizar (3 аар. и, 105 445 (Paper Tiger) with Graphics..... ........ 650 
ВОВ Oe. сосни det awe eee EN. ris IDS 480 with Graphics ..... Ж cM ИШНИ Г" 
АВТ Numeric Keypad ......................... 119 IDS 560 with Graphics 10),........... ee: аа 1199 
Micromodam |1-..-................. eee VN lap cep" 795 
АРЕ ССК LL Cou LES eo saw keke een ERE een aes 245 МЕС Spinwriter (RO, Serial) ......... VEMM. 
Aom Pius with Keyboard э ЖИНГЛ ГГ T EM т 
Introl/X-10 System .. ................... seann n DO | 
alui PR" Xm Li d 150 SOFTWARE 
DaoubleVislon 80 x 24 Video Interface ............ 245 
CCS Arithmetic Processor ............... козел. 199 The Controller ..................... "m +. 98 
CCS Рагае! Ітівгізсе.................... ...119 Apple Post (Mailing List Program) . OU CENE +», 1б 
18K Ram Card ............... —r TET ss 45 Easywriter Professional System .......... Г.....105 
Microworks DS-65 Digisector . ТТ OE 339 Appla Рів 2.0................... БАЕ ......-Ш-,110 
SVA B inch Disk СолмоШег............... "DR 350 DB Master Data Management ..................17% 
Sup-R-Mod ........ pb и”. uy ie: yn boc ОПР ....210 
CCS Synchronous Serial Interface ..............150 Apple УиНег.............- PAPE er RR Е 65 
CCS Asynchronous Serial Interface .............159 Visicalc ......... Teer TIT РТТ a5 
Corvus 10 Meg. Hard бізк................... . 4385 CCA Data Management бумет.................. 90 
Corvus Constellation .........................595 Full Screen Mapping tor CCA DMS .......... one 59 

Pascal Interactive Terminal Software (PITS) .......29 

MISC ELLANEOUS/SU PPLIES Basic Interactive Terminal Software (BITS) ........29 

Па Сарата...ш.......%....................15 
16К RAM (200-250 М5).................. —— m cM с E 
¥Verbatium Datalile Diskette (Box of 10) ..... .....30 И SOARS ene Os 26 
Dysan Diskettes (Вох ofS) ................. b «s dm Apple Pilot ...,.... MUCH COM I eae a 
Apple Diskettes (Box of 10)..... ee ere rere - Magic Wand Word Processor (Needs 2-80 Softcard) 345 
Verbatim Diskette Boxes (Holds 50 Disks) ......... 18 Dow Jones Portfolio Еуаішайог...................45 
Silentype Paper (Box of 10 rolls). ....... "es Ғойта ............. munis Bre nie acne. LR aad dca d Аа 140 


ORDERING INFORMATION: Phone orders invited using VISA, MASTERCARD or bank wire галаһын ТІБА 8 MC credit card sanace charge of 2%. 

Mini onder may gend charge card number (inciude expiration dale), еванын" сімен, money erdar ог persona! check (allow TObusinaas days to cheer.) Pienas include a taaphona 
тамтам with aii ordena. Foreign orders fexcluding MiBIary Pa) add 10% Ны ahippimg. Al Іштің mum ba im U.S. dollars tiattera of credit permitted). Shipping, Handling amd Wi- 
uence im U.S. add 3% [minimum $4.00. California residents add 8% өзіні tax. Cur bow merging prohibli u$ to send СОО оғ on purchase orders or open account (please bared Мы 
мтап дораш) Ail equipment is subject to price change and вирішу, Equipmant іш nies and complete wih the manulactorar waranty, We do not guargnieg паган! И у 


Ol duels +010. All retured едири із subject to а 15% stocking Pise. Wa hip тыға onderg within 2 дауа, 
WE ARE А MEMBER OF THE CHAMBER OF COMMERCE RETAIL STORE PRICES MAY DIFFER FROM MAIL ORDER PRICES. 
PLEASE SEND ОПАОЕНБ TO- 


COMPUTER STOP, 2545 W. 237 31, TORRANCE, СА 90505 
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What's New? 


SYSTEMS 


ARA 


New 280 Board 

The СРС-2810 280-based pro 
cessor board is designed for the 
§-100 bus. It features two or four 
serial VO (input/output] channels, 
software-selectable data rates, 
two parallel /О channels with 
handshaking. eight vectored 
priority interrupts, and compatibil- 
ity with most disk controllers, All 
asynchronous serial channels can 
be made fully synchronous. С) 
interfaces are customized through 
the use of external personality 
boards. The СРС-2810 280 board 
Costs 5495 from Measurernent Sys- 
tems & Controls, 1601 Orange- 
wood. Orange CA 92668, (714| 
633-4460. Circle 595 on Inquiry card. 


A Very Portable Terminal 


LEX 21 is a small, lightweight. 
low-cost printing and tommur 
cations terminal. The LEX 21 ter- 
minal features a built-in modern, 
keyboard. and a therrnal printer 
that displays upper- and lower- 
case characters. it measures 22 by 
28 by 7.1 cm (8% by 11 by 234 
inches, weighs 2.25 kg [5 
pounds), and takes up half a stan- 
dard briefcase. Two K bytes of 


Oninber 1981 © BYTE Poblications Inz 


memory and a 1 K-byte line buffer 
are standard. The selectable 
transmission rates are 10 or 30 
characters per second. The LEX 
2] is designed for business and 
professional people for use in of- 
fices, homes, and when traveling. 
The LEX 21 costs $1195. Contact 
Lexicon Corporation, 8355 Exe- 
cutive Center Dr. Miami FL 


33166, (305) 592-4404. 
Circle 596 on inquiry card. 


CBM 8032 
Color Computer 

The CBM 8032 microcomputer 
now has color. The Color 8032 
features a 12-inch, BO-character 
by 25-ine video display, 73-key 
upper and lowercase keyboard, 
and numeric keypad. it або fea- 
tures а high-resolution RGB [red 
green/blue] color monitor that dis- 
plays eight colors in the text and 
graphics modes. 

CBM 8032 software runs on the 
Color Computer without modifi- 
cation, Using the Control key, 
users can change foreground and 
background color combinations, 
or use reverse field for high- 
lighting. In the graphics mode, 
the Color Computer provides 160 
by !OO dor resolution. The com- 
puter contains a 32 K-byte screen 
edit ROM that provides color-han- 
dling capability. The CBM version 
4.0 BASIC interpreter remains un- 
changed. Contact Commodore 
Business Machines inc, 681 
Moore Rd, King of Prussia PA 
19406, [215] 337-7100. 


Circle 897 on inquiry card. 


Best prices anywhere ! 


COMPUTERS 


рити Gata 


systems 
£-89.... List 
$2895 
OUR PRICE 
$2229 


SUPERBRAIN 


By INTERTEC 


| кое . 
IK о dr Enn xad ЧУ 
DSS-JOMEG.... 2) ae aa ue wan s 
ІМТЕНТМВЕ. 
Emulator, .. . ...... 


CROMEMCO 
CS2, Lust $4895. ..... OUR price $3679 
C53, Lal 57995. .... OUR PRICE $6349 
NORTH STAR 
HORIZON 11 
| HRZ-2-32DD,List $3695... ......... , 92879 
| HRZ-2-64DD, List $4195.. .......... 53269 
HRZ-2-Q32, Lst 53996.... ......... $3115 
HRZ-2Q64, Lisi $4495... ........... 83505 
| intersystemg... ..... . CALL FOR PRICES 


(COMPUTERS WHOL 


P.O. Box 144 Camillus, 


800-448-5715 = 


TERMINALS 
TeleVideo 


783 
ШТИП adn MS 51049 


ZENITH 
219 


... 8719 


_Now а Toll-Free“800” 


PRINTERS 
CENTRONICS 


B20 НКОЧМӚШИЕ.,..................... $1545 | 
H20 KSA Bagic..... lee eio nnn rmn $1739 
MEC 751D..... OK RUN аа REESE CALL 
Р мі ашылма она CALL 
Diaplo 630......- E Зоб: чаем $2049 
PaperTiger 480...................... $799 
650б................-.. $1099 
Epson. , .CALL FOR PRICES 

DISK SYSTEMS 


MORROW 


iene o o M РЕР $849 


Dual Discus 20.................... 51389 

pc ТЫ ЖАТТЫ ТТР $1199 
M-26. ии анна.“ кізваевезна koeriers”? $3599 
NE ask isses bea oe M ,.. #2999 


N.Y. 13031 


in N.Y. call 315: 472-2 5E 


Circle 94 òn Inquiry card, 
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Muitiuser System 

The System/48 is a multiuser 
system for smal- to medium-size 
businesses. К can accommodate 
up to eight simultaneous users 
and has 20 megabytes of Win- 
chester hard-disk storage. 

MAGIC is an operating system 
for the Systemn/48. it provides a 
means for direct-indexed access 
to several billion bytes of storage. 
The DataMagic 1 is а database 
system that provides a screen 
formatter, the BASIC language, a 
report generator, and an edit, up 
date, and query processor pack- 
age. For compiete details, con- 
tact ТЕ! Inc, 5075 S Loop E, Hous- 
ton TX 77033, [713] 738-2300. 
Circle 588 on inquiry card. 


What's New? 


SYSTEMS | =] 


Single-Board 8085 Computer 


CPLI-1 is ап 8085-Базеа micro- 
computer similar to the intel 8004 
board. It is designed specifically 
for dedicated contro!  applica- 
tions. The system operates at 3 
MHz and includes 256 bytes of 
programmable memory, 22 ШО 
linpuv/output] lines, one serial 10 
port, one programmable counter! 
timer, and two sockets for І го 
4K bytes of EPROM jerasabie 
programmable read-only mem- 
огу). Only an external transfor- 
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mer is needed to complete tne 
system. А printed-circut board 
area is provided for user develop- 
ment. Applications programs for 
CPU-! can be developed using 
any 8080/8085 development 
system. 

The price for CPU-I is $185. An 
expanded version with more 
memory and I/O lines costs $220. 
Contact Pragmatic Designs inc, 
950 Benicia Ave, Sunnyvale CA 
94086, (408) 736-8670. 

Circle 589 оп inquiry card, 


Econet Network 

The Econet network system for 
interconnecting computers and 
peripherals uses a four-wire con- 
пестог, it allows a separation of 
up to | kilometer between sta- 
tions and is compatible with all 
Acom jor other microcomputer] 
Systems. А ten-Station network 
with a 400 K-byte Ше station 
costs £3000 (approximately 
$6000]; additional stations cost 
£50 [about $100]. Up to 255 sta- 
tions can be interconnected with 
a data transfer rate of up to 
210,000 bps (bits per second). 
Collision-detect circuitry and a 
collision-arbitration |. algorithm 
minimize the need for retries. 
Econet hardware fits inside a 
computer, and the software re- 
sides in 4 K bytes of ROM (read- 
only memory). 

Econet was primarily designed 
for schools and institutions. but it 
can be used in any environment. 
For more information, contact 
Acom Computer Ltd, 4a Market 
Hil, Cambridge, CBZ 3N4J, 
England. ^ Circle 800 on inquiry card. 


PRIORITY ONE ELECTRONICS 


1154 BYTES PER SDE 0A 5" OF COURSE! Micropole Ine soifa 
larges! тыға ғатын di à ағыту 5 7%” dik туге. Pas меп doing з1 
ky piai Ang вау ar rat 

As wünan 57° floppy әтейез just 15 tracks per side and 51021 
тің TOS per Thi іі not генің ogh Ter ілулі яғы, so 
Microooi s usen P T packs Des ee Ғыл rac o nan fermaltes weit 16 
расіна (Ме at 255 bytes ри вск, yielding ae impressit 315К 
bytes pec Siu. 

hicrepolis drives. hawa 3 Larger capacity than mawy 6” дей drives, 
Though they owy occupy tha қыса of a 54” Boppy. The 3150 бүй 
Capacity a roughly d кемі the capacity ol a Каеда 514" drive This is 
эйзи өң сал ОЛАР DENSITY 

Ta қуа the МОЛ density capability, үйе тау think Місіюроі had 
in шейге toned cr доу. NOT SO! The rack 10 rack accasa braa le 
only Hes with a high speed data transie rate of 250000 bas per 
second. | 


Ву creating tive high denaity format, Miciopolu is abis to keep your 
міні лжу Costs lo d етінінеті Your cost ia ше than § 002 per 
byte. That's a ӨН VALUE is в tangi package 


ққа 
П VELAT A 


“% А 


МЮ ACPO LES digk subspace ыз expardabíe to keep up with үйі 
ауа астаны) needs. Up Ю four бечет may b daiay-chained on 
орма 5-100 controlar based. Wit adl kas ланы Тм in opiration, you 

22 шүй жоне Ю сии 12 MEGABITES of өлгіле storage. 
| НТН MICROPOLIS, complete meses COMPLETE. Each subsystem 
| соға comple with conim mierlace, cable, and зой. The 
| soltware incdudes tha MOOS ору зүйет, extended basi, 
анте and ed MDDS i$ а сотомиа package, including an 
ана. editor, NN iunctos and ділі which 
ovid tot support BASIC HB a ыйлай) package wisch 
кы ры ME ION ы at MM UNS V 

| 


‚ (“жәнее 
| IG iS designed for micrncomputerg with st eati 24K bytes of 
| AUD A Cc Rr Poppy DERE. ТРЕТЕТІ DOS CIR OR CIO ЗНА 
| ші 16K їн mery үт 
мсм Нм bufa Auto саз ROM bongs up the system under 
veniri lo tee DOS асма. Basic canbe асса by intui à prp 
DOS (amid. 
| Both packages ыз designed for е, ellicient programming Both 
packages іле Hw sema file тїгєл aad Иш rramagermnt scheme for 
| інші compahbllity Programs саит ures DOS сай be ЮМ aed 
| accessed {rom BASIC Data files елка? oder BASIC caa bi proces sed 
iy uir writer application programa running vidc the DOS. everyting 
you Need in gat "On Line" in ола complete parchaga 
MICROPOLIS provided Кіші indegration which means try conira 
wreniheng inm in eni Tha мний iz s Datus drive fos you, 
ішкіш! Ву а АЙ 120 diys factory тортеу. 
Алусға can cul price by Kwan capacity oc кїтїп valuable 
Mauri. Bet third ао long кіт avis age іа di. Nol Кү Б шығ Ог ihe 


MICROPILIS шізи t better appris ivin how IC mer ӨТЕСІҢ, 
еуін aru ad dation le perla mane capability wide Ipwering cd 


Teme 15 VISA, MC, ВАС, Chick, Фит. U.S. Fund 


Cicla 417 on inquiry card. 


PRIORITY ONE ELECTRONICS 


9161 DEERING AVE. =- CHATSWORTH, СА 91311 


ORDER TOLL FREE (800) 423-5922 CA, AK, HI CALL (213) 709-5464 

тау Оту. СА makiis add 6% Sales Тах MINIMUM PREPAID ORDER $15.00 
Ҥй MUM PP A HAWDLING ol 52.50 lar he Tint 3 ізі piu 254 Kr қыл қына pond. Orderg cree 50 Mat. НЫ ought collect 
Jag! in саза plenas incus your phone rv. Prices subject in change without nolica. Спам Card orders will be charged approprikte freight 


MICROPOLIS S-100 DISC DRIVE SUB SYSTEMS 


Por веда mas] $^ hop disks cul cesta [ry wang a lass 
крем. legs соге рик cam of cam allow 12 рот the 
ката haad Mos! B inch "lepey diss osa g Seber approach weth a 
rolled steel lead screw for this "г/л 


MICOSPOLS hap з paigus disk canlerieg mechanism wherein the 
сме of the dish Jig avor в рген spindio end |в clamped iate 
placa while the әріп бі rotntas ш ама! contering. 


MICROPOLIS goes them one beter and uses an 81-51081 system, 
with a precesion- ground steel lead screw and stes follower IL costs mom 
bul гән you (узай storage сарасйу with lower сой per лыҡ! 
bytes Not 30 incadentatly, the steel constructeon {compared to plastic) 

incssagus rebability, too There's even а built-in Fite Protect 
fan patel os lt КЛИ Jod и бИ. ТА P UM 
Oskelle payne 


SELECT ГЕТЕ PROTECT | 


ADDRESS 

Beye duet drive E "po веб гов г 
thet astaat ladicates the artes MEL drive карш. вы НЮ 
Protist 

Heat can causa numerous mad and write errors ihal can become 
паган (0 your data The тару heat producing power supply 
Components are mounted io a larga heat sink, актанта to ihe cabinet, by 
the power switch and ture (located ad the rear of the cabinet), ТМЗ disiga 
I$ t0 thui Thal ihe drive Components are kept às Ceol as дігіне к 
өше reliable MOV y 


The temperature compensation loop in a МУСОР 1% grae mendes 
ony Ihe disk, preloaded ieadscrew and spreta housing The baseplate rs 
рес аб y excluded since its expansion i compensated Gy а mopu 
кені changes v Glee piid od the киізге ені. 


MOC PO POLIS has a reputalon bor patung along wi Bh rot түзуінің, 
Compatibility i5 eol а problem with MICROPOLIS. ә ek rie інку 
т subsystems Cen be ey ИМА іліп rysiwnt Such ар 
утере, Cromimen, O65, Ithaca Trisernystems, Gedbout. Мег, 
Jade. Big Z QT SBC 2/4, and many others, Мату DEM manufactunirt 


| тұда MICROPOLIS to Qui the ру dong осмеять In tact, bo cha ba thy 


have берега aver 200,000 doble Fach density dries mora than aN of 


| hek compiriberg Combined. Companies She Gormod Emly, Harris 


and Vector Graphic, Vo name just à М Тана Ток en, you can Kok 
back with a secun laing кір хы made iha bam choca 
MICROPOLIS. 


‘Wek ттан енге mma meted ter реву te етеру gap Merimaa. 


Аз the world's targest distributor of MICROPOLHS SUBSYSTEMS 
PRIORITY ONE ELECTRONICS ni pole Vo buy MICROPOLES 
@в drives by the thousands and гесе spacial pic. That қанды 
pricing wee motive 1s parked on bo you т the ferm oi Ігетиефиліу dis- 
coumad prices. 


МІСКОРС 15" 


5-100 SUB-SYSTEMS 


ЭП — UT 
ROGEL t ЖАБУЫН. ENCLOSURE РМСЕ 
нА aa a aS TY 


SHIP NT ТҚАСЕБЛУЅКЕТТЕ PORER UOR FRE 
SUPPLY 

№СР1 0535: 630 і Ё $1534 00 
10 is. тїн Tes 

1-1,2, — 1260 2 Н 4188800 
ЖІ b. 154/100TPM Yaa 208 M 

Шем: XM ( 1 583904 
15 м. ттптт Yea P Әй 

067104384 — 6X0 2 1 тн? 00 
15 Ён 154/109 таз Tao ws 

ШРШ? 315 l 1 $438 00 
15 i. THT Біз EMD 

#671184 — 6X 2 1 $1005 00 
15 Ез тыл OOTP іш ҰМ 


COMPLETE W/S-100 CONTROLLER, CABLES, 
MANUALS AND MICROPOLIS MOOS AND BASIC 


ADD-ON DRIVES 


шыш? Бу $1301 OD 
аз FINI н ЕНЕ. ж 
шәр ІМ 2 тезй ce 
Ж № ТБАЛІКІТРІ Ed пм 
шетін: 315 i 685 00 
15 № ПЛЮЮТРІ fin. Бан 30 
БЕРТШ jù 1 $855 (0 
LT Sa DOTA Үм Бл № 
БЕР ЕРТЕН 315 t | TISA 00 
ПИТА № БЫН 2% 
BCF) OT) 5] 8M | Елы 00 
TS4 HI DUTPI № [ur За 
HOTE Add-on modules do ін nude Controller, U por 3 Ынты! pr {glories 
ACCESSORIES 
-Al LE I тарын kit or 1041, 1021, 1015 d Нм 
1101.1 
lea oe Макс-мыза hospi ЕЛ Erg 
ШЕР НЕКЕ? Po ES pireecredBASICMDOSSODA) SELIN 
MANUALS 
астынан базе Menem fer етм іне 
— [| TX MER pU tam 
reme of aur Dii eiie eet 
005, pd бнкы ту en ана 
mex in haal 5 ba uies ath м 
ac yp ema 
ШЕРІН D memes Басшы ін hice рын 
Беру бк rivet. 
DISKETTES, ETC. 
l J TEAN) La Tus Cert 5i 
Pete fle 
VREF i" Rid on 


БЕШ Д DEALER bali INVITER 


Circle 243 on Inquiry card. 


COME шит ОСТ, SPECIAL SALE 
(E теше ДЕР uicRecOMFUTEN PRODUCTS QN PREPAID ORDERS 
— | CALIFORNIA COMPUTER SYSTEMS £188 пт (CHARGE CARES АМО COD On РО BET AVMLABLE ПИ THESE DEFERS) 


3109 < ый PROCESSOR PCBD . s Жез Б 
1031 Э2К STATIC RAM A АТ. KIT . $155.95, ААТ. .... .. $218.95 нагы а 5% OFF OF CCS APPLE COMPUTER 


450 NSEC 4579 00. 300 NSEC 558500, 200 NSEC $629.00 са? - PROCESSOR BOARD 


11M 166 STATIC RAM А Б T. к... 519695. АБТ ‚ 526995 ' ұл” 
450 №5ЕС $285 00, 300 NSEC S288 00, 200 NSEC $329.00 үн? G4 x 16 VIDEO, PCBO.. ss 2s. $3295 НИР. WAMECO INC, 


лык DYNAMIC FAM Аат. . .. амын | кп $15395. ААТ... . 519945 BOARDS WITH NIKOS PARTS 

Н.М 5-100 MAI | | 

1420 FLOPPY DISC WITH СУМ 227 ЭМЕ B Adda tc aan BE ине 32K STATIC AAM СВО, . . 33855 
2082 5502 PROCESSOR A à T. $282 95 < KIT L i А8 5135 95 
тіні 280 СРрААТ — . $243.95 “ 80 CHARACTER VIDEO 4МН2. 

21164 A SERIAL АВТ... ... $291.95 кт. o 945.5, AST MERI CPH? 760 PROCESSOR, PCBO. 51245 


TIAA? SERIAL 2 PARALLEL AA T.. 2520598 UPGRADE RAMS FOR VB-3 ....... 2... 829 КТ LESS ВОМ... $10995, ABT $14955 


27104 4 PARALLEL AAT.. .. $214.95 
164 2 PARALLEL 2 SERIAL РЕП. . .. . 83285 EPN-2 168732K EPROM, PCBO... $32 95 
FROTE ШЕН WW, . $30.95, SOLDERTAIL 52995 ҚТ... 645595 ART. ... SINS KIT LESS ROM. ,, $6595. AST. "TT 


ЕРЕН FRONT PANEL РСВ. . р $48.54] 
А Т ў А КІТ z $135 95. AST ` - $185 95 KIT j . 8144.95, ABT, EN . $184 25 
T4240 CALENDARACLOCK. . . MB-16 16K STATIC RAM 
7448 PROGRAMMABLE TIMER KIT. ‚ $29995, АБТ $339.95 тыд "e PROCESSOR, PCBU ; , $2055 
74784 A TO Йй god v ; | APPLE PRODUCTS «ра... 8995. ABT, ‚ $12938 
ТАМА GPIB (1Е 488) INTERFACE... 

"S | MM IEEE ABB INTERFACE — . . $39995 | ща 13 SLOT MOTHER BOARD, PCED 538.85 


71184 ASYNC SERIAL ; : 
MHASYHC SEMAL. . .. OR | | ee ae INTERFACE КТ... 55405 ABT , 5135 45 


11288 PARALLEL STAMDARD. . > Ж кт .. e $995 AST, ‚ $155.95 
T7201 PARALLEL CEMTROWIES .. .. AIO SERIAL UO Ти ARE ANAS 


JA! IE ARITHMETIC PROCESSOR W/DISC. . .$34205 KIT =z e + 08795, ABT. ..... ... 99795 


TATIE ARITHMETIC PROCESSOR W/ROM . $34295 APIO PARALLEL 10 Е —— —— 


TRA WW BOARD. à $2295 KITQW/OCABLES), 56795 ART(WOCABLES). $87.55 
POSER CU BERIAR, GIAN ie (м 5) ( ) "à PANTS USTED AS KEOUINEO FOR THE COMPLETE Io LESE PARTS LISTO 
OTHER SSM PRODUCTS ARE AVAILABLE EIS MNT 


CALL FOR PRICES ИЕ SELECTION OF LS TTL AVAILABLE. 


SOFTWARE | PURCHASE $50 00 WORTH OF LS TTL AND СЕТ 10% CREDIT 
2410 CP/M" MACRO ASSEMBLER ON DISK. _. 57646 TOWARO ADOITIONAL PURCHASES PREPAID ORDERS DNLY 
2020 CPA“ SYMBOLIC INSTRUCTION DEBUGGER. $64.25 
#434 COMM 7 TEXT FORMATER . 20.584 25 us кайыбы = 

ча и СТАРИ | ег | 
2140 CPIM"SACKOROUND PRINT UTILITY , 54295 селе demit арат equ qr pr ri mi teneam et 


MONDAY-FRIDAY, 8 29 TO 1200. 100 TO b 30 PORI iind ^ LL 8 M yen ir аца 1 Қадым сымға БАШЛЫ ada Charge caer s Oa 
THUABOATS, 8:00 TO £00 РЫ posia money гй (Реле Hore эні ім a ete ath бегу Bla ГЫ и Can 
(415) 728-9121 неи qu теі, cnin ee s tad 
Оа Саров Асе ЛОС Р.О. BOX 955 « EL GRANADA, CA 94018 ‘intact ee Me 


CALL FOR PLEASE SEND FOR IC, XISTOR АМО COMPUTER PARTS LIS? 


к a 


AFFLE FAQOUCTS РЕНІ 2708, 2716 PROGRAMMER BOARD. 
71148 12k ROMIPROÓM 


ө 
| CALL TOLL FREE 
1^ 1-800-228-4097 .. 
[o | 

e uM Call For “Unbelievable” Low Low Prices 

a On These Lines: | 

Ф AMDEK MACROTRONICS 

Ф APPLE MAXELL 

- ATARI MICHOSOFT 

e BASE 2 MOUNTAIN'HARDWARE 

= CENTRONICS МЕС. 

M COMMODORE NORTHSTAR 

Ф DC HAYES PANASONIC 

e HAZELTINE SANYO 

ө LEEDEX SYNCOM 


* оофоффооооооое О(/(фөөөөөөөөөөөөөө ® 


ELECTRONICS PLAYGROUND _ 


em 1840 "О" Street Lincoln, Nebraska 68508 | VISA и 
In Nebraska Call (402) 476-7331 ыста 


#389 BYTE Cetober 19 Circle 143 оп inquiry card. 


NCREDIBLE? seuteve it: 


PRINTERS 


150 cps bidirectional-9x9 dot matrix, quietized 
case, 136 col, vertical form control and many 


olher functions $1 1 95 


We feel this printer offers 


ihe best price/perlormance ralio available 
Qantex’ son RS-232 serial lo 19,200 baud x-on, x-off add $40 
сү Teletype 40, 300 LPM-typewriter quality, AS- from Only 
232 interlace. This quality printer is available in many $2928 
conligurations including forms access, quietized case, elc. 
Teletype 43 from $995 
Teletype AP-200, 340 cps dot matrix (similar to Data Prod. M-200) — $2799 
iy" iid cps. bidirectional, letter quality 
$2560 KSR $2795 
к 630-40 cps, bidirectional, daisy wheel, plot/graph $2449 
QUME Sprint 9:45 cps, daisy wheel $2228 
C. ITOH Starwriter, 25 cps. daisy wheel $1575 
C. ITOH Slarwriter, 45 cps, daisy wheel $1849 
EPSON MX-B0, 80 cos, 3x9 dot matrix STALL 
АНАПЕХ 3500/9501, up tà 200 cps, high resolution dot $1348 
ОЮПАТА Microline 60, 80 cps, 3x7 dot matrix $490 
Місгейіпе BZ, bidirectional, frictionzpin feed $599 
Microline ЕЗ bidirectional, 120 cps. uses 18” paper $975 
TI-840, 150 cps, Basic $1449 
Package-Compressed print, vertical form control $1630 
CENTRONICS 704-9, 180 cos, 9х9 dot matrix, 132 col, RS-232 $1595 
7DÀ-11,180 cps, 9х9 dot matrix, 132 cal, parallel $1695 
730.100 cps, 7x7 dol matriz, same as R.S. ЦР $660 
739 100cps, nx9 dot matrix, $849 
DEC LA-34 $1085 


1054806 . 
M 100 SPECIALTIES 


OP:2-80A, CPU, от tony 
cont., RS-232 port, S-IO0 IE slot 
Ds In Adds terminal, inc. СРМ 2 2 $CALL Аа, 
Detta has Winchaslar based networks of up to 16 users oe 
ЕТЕГІ Group Call us for best prices on these high quality 2nd 
generation boards and syslems. . 


m California These high quality, reliable products have made CCS 
E Computer defacto industry standard for 5-100 producis 

mal Systems | Assembled and tested: st — only 
2200 НО Mainlrame, 20 a. Р.5 , 12 slot MB 5434 $359 
2065C БАК dynamic RAM Bank Select $720 $580 
2B10A 2-80 CPU, serial port, ROM monitor $310 $259 
24224A Floppy Cont, CP/M 2.2, ROM monitor $425 $345 


MS 8000 07 — мг бак. 1.2 не 8” floppies, 2 serial, 3 par. СРМ 2.2 SCALL 
— FULL 2 YEAR WARRANTY 
mm 2-80 CPU $310 
Dz Disk —€— ce 
бАК Dynamic Нат 648 
MICROBYTE "АД SYSTEMS AVAILABLE 
SUPERBRAIN at 


Similar savings on the full lines of CCS, SSM, ММС. MORROW, DEL 


NÜRHTHSTAR, ITHACA INTERSYSTEMS, GODBOUT. NEC. TELEVIDEO, i" 


ZENITH, ADDS, DEC, DATA GEN., ATARI, DYNABYTE. 


8" DISK DRIVE SALE 
8" SHUGART SASDIA 5450 8" SHUGART SA 651R $669 2 for $1288 
QUME DATATRACK 8 $525 2 for $1199 
Enclosure, power supply lor 2 8” drives АЯТ $299 
NNC industrial grade anclosure for 2 drives with P.S 5445 
MORROW Discus 2D + CP/M* , MICROSOFT BASIC $950 
Discus 24+2+CP/M® , MCROSOFT BASIC $1195 
HARD DISK SPECIALS List only 
CORVUS 10MB and controlier $5354 S cali 
20MB and controller 95450 feall 


Constellation Network Multipiexer and Mirror Video Tape Disk Bachup 


MORROW 26MB + controller + CP/M 2.22 , M basic $4495 $3821 
e- controller, COC Hawk Drive (5 lix, 5 rem) $6995 $9995 
controller, Western Dynex (5 fix, 5 rem} $5895 $5099 


Winchester 5% drives complete wilh case, cable, 
sottware, 5-100 controller, Adapter avail. for use with 
XCOMP any 7-80 system. Cartridge drive controllers ауан. 


List 
SME Quantity discounts available! 52698 
10MB 53338 
ADES | $33-33MB Drive and Controller 54466 
[ADES] 566-66 MB Drive and Controller $5925 


PRIAM 8” and 14° Winchester/tapa subsyslems avail. 
We carry the full lina of ADES disk and tape controllers and subsystems. 


FULLY CONFIGURED BUSINESS SYSTEMS 

The following are some examples of the fully assembled and tesied business 
and Scientific computer systems which we offer АШ include БАК bytes 
RAM, 2-80A 4mh CPU. We offer a full (ine сі quality, tested software. 


Delta ТҰП w/ 1.2 Mb flopoy drives, 2 Serial, 3 parallel ports $CALL 
Delta 1004 ш/10 MB hand disk,! MB floppy, 6 serial, 3 parallel pois — $CALL 
CCS 2210A w/floppy controller, 1 serial port $1349 
CCS 300-1А w/1 2MB floppy drives, 2 Serial, 2 parallel ports $4840 
CCS 400-1A w/10MB hard disc, 2 serial, 2 parallel ports $6999 
NNC 80 w/1MB floppy drives, 2 serial, 3 parallel ports $3799 
NNC 80W w/.5MB floppy, 8.4MB hard disc, (OASIS optional) $6693 
ALTOS single and mulli-user systems Seall 
MORROW Decision 1, MICROSOFT basic, UNIX бса!! 


820 Desktop computer-64K, 2 Поррув, (СРАМ AVAIL. | 
SCALL 


XEROX. List $2995 


We offer multi-user networks by DELTA, DISCOVERY, TELEVIDEO, MUSYS, 
WAS, DIGITAL , MICRO. 


TERMINALS 
AMPEX DIALOGUE 30, BO SCALL 
TELEVIDEO 510 C (multi-terminal) $699 $599 
920 C $1030 $785 
950€ $1195 5989 
SOROC 10 120 $995 — 1728 
HAZELTINE ESPRIT $745 $569 
ПЕС VT-100 $2050 $1575 
Similar savings for our HAZELTINE and LEAR SIEGLER lines 
LOOK HERE! Р 
Call us for ALL your softwear needs Dialogue 80 


SYSTEMS HOUSES & EDUCATIONAL INSTITUTIONS 
GIVEN SPECIAL CONSIDERATION. 


ALL OF OUR PERIPHERALS CAN BE CONFIGURED FOR RADIO SHACK” MODEL II 


ELECTRIC COMPANY 


mEDAR ED 


CUSTOM COMPUTER ROOM WIRING SINCE 1960 
97 Spring Street 
New York, М.Ү. 10012 
Hours: BAM-5:30PM (EST) Mon.-Fri. 


Circle 390 on inquiry card. 


DEALER and INTERNATIONAL INQUIRIES WELCOME 


WASHINGTON COMPUTER SERVICES 
anaftiiateot (( WASHINGTON) est. 1912 


TO ORDER: CALL OUR TOLL-FREE NUMBER: 
ж (800) 221-5416% In N.Y. Stale and for 
technical information call 1-(212) 226-2121 


For fast delivery, send certified checks, money order or 
call to arrange direct bank wire Iransfers. Personal or 
company checks require two to three weeks to clear. All 
prices are mail order only. Prices sutyect to change 
without notice; call for latest paces. Prices include 2% 
cash discount. N.Y. residents add sales tax. 

Quantex іс a trademark of North Atlante Industries, ine 

| Radio Shack? is a trademark of the Tandy Corp. | 

СР/М® в a trademark of Digital Research | | 


489 


BYTE Cerober 1981 


Сіссіе 138 on Inquiry card. 


FLOPPY DISK DRIVES 


CONTROLLERS 
Tarbell single density kit ....... ... $195 
Tarbell single density А & T....... $310 


Tarbell double density А & T...... 5425 


(fits Siemens, Shugart, Qume) 
CP-206 power supply ....... 
ipowers two floppies) 


$110 II. PPP 


Tarms of sale: cash or checks, purchase orders from qualified firms and 


POB 1608, Palo Alto, CA 


CALL TOLL FREE: = 
1-800-547-2492 SS 
@appic 16H- $1029 


New RFI Version 


48k- 51079 


Меш RFI Version with Appia Mamory 


ATARIA 400 ив» $329 
800 и» $739 


Той {тее number for order desk only. In Oregon and for service or 
warranties call (S03) 479-4150. Bank wires, cashiers checks and bankcards 
accepted immediately. Allow 10 days lor personal check. Мане Charge 
and VISA add 2%, sorry no C.O.D.'s. Add 2% (minimum $4.00) for all 
U.P.S. shipments to cover freight, handling and insurance. $100.00 
minimum order. Prices subject to change withoul nolke. NOTE: We 
are negistered with the State of Oregon, hare been in electronic paler and 
service lor 5 ysr and are fully qualified for repair ol any micro computer 
iritem. Three lull-time certified technicians insure one-day Iumaraund 
on mosi Apple repair. 


“A Unique Combination of 
Quality Products, Competitive Prices, and Service” 


490 


Qume Datatrak-8 ....... leer nn АШ | LCS ЖП...» e nn TTE Eu 
% Virtually the industry standard, High quality/reliabi- | Godbout 7-80А....................... S 275 
= ity. Full featured, double-sided, double density. Godbout 8085A .......... ee ne кары а ЖО 
CN SASSIA.. .... сеен саана осна: ci Pe me T 
ден сер drive, double sided, double ipn MEMORY 
Single sided, dou ble density, very consistent CCS 2065 64K dynamic ..... жез sec 3 625 
FDO100-B в» 4 кь = ЫШ 5} Ь а d À & à & а NW ш Wo а ьш п tarh 4 ми к м $430 CCS 2116 32K мате... ,.. eee eee ee $ 675 
Оуте Datatrak 5 РРО E E T E E OE = Godbout RAM 17 64К.................. $ 995 
5А-400,.....: ана rp .. $299 — 
Tandon ТМ-100 48 ТР! E $350 ӘБ ТР! teres $425 | 110 
We are expecting а large shipment of mini's, many types, Call for details, 
2 СС SPIO О i Ir tr | ,. $ 325 


CCS 2422 wiCPM 22 .......,... S350 
Godbout Disk 3.....- ecce n SASO 
МОА MXV-21'LSI-11 controiler.........-.-- ОЧИР 
{Я Х-01, АХ -02 compatible) 
MISCELLANEOUS 
CCS Mainlrame ,,... ....... £395 
2 Disk drive enclosure... ... $ 95 Cable Kits Z drives... ..... 


З AWER, nannaa 


Sprint 5/45 НО.............. «зака» ае эп 94000 

ШЕГІП Sprint Б/ББНО............... ЖҮРЕ . 4828 
Sprint 5/45 К5Н..,................... 3029 

Sprint 5/56 КӨН,...................... 41% 

|! Forms Tractor.. ..... TIPPS ere 210 

$ 35 Pinfeed platen.......... Ed ate tare 155 

€ до) Paper Сшде,..........».............. 30 

.,.. $ 45| Раре'На+&ге1................... TETTE 50 


Diskettes 55 539/10 — ds $59/10 


subject ta change without notice. All goods subject to prior sala. Minumum shupping/handling charge $4.00. 


Electrolabs 


CPU 


Godbout Interfacer 1......... 
Godbout interfacer 2...... 


. в: . ви 


oh & 4 5» à bow 4 4 + B 4 


Сите 5/5 — Daisy Wheel Printer 


| many print wheels, ribbons, & more available. 


institutions. Minimum order $25. CA residents add 6% tax. Prices 


94302 (415) 321-5601 


APPLE HARDWARE 


СФ ORIVE w/31 
CONTRCRLER 

гизи DRIVE ONLY 

SILENTYPE PRINTER 
w/INTENFACE 

GRAFHICS TAELET 

APPLE SOFT OR INTEGER 


CARO 

FASC AL LANGUAGE CARD 
PARALLEL PRINTER CARD 

SERIAL PRINTER CARD 5% 
CENTRONICS PRINTER CARD №148 
LOWER CASE ADAFTOR м 
тік ДАН CARD (MICAROSOIT 155 
2.80 CARD | MICROSC T) uM 
МЕСЕОМАЯМИМ (HATES) У 
МАЙТ MODEM (HAYES) +725 
MOUNTAIN CLOCK ұм? 
ЖОШПАТДІМ MUSIC SYSTEM 79 
iM 


ATARI HARDWARE 


CA de VIDEO CAME 

410 PROGRAM RECORDER 
$10 СМ5К DRIVE 

820 PAINTER 

ЕН) PRINTER 

ЫЗ PRINTER 


1149 
“it 


+419 
+319 
MIL 
тін 
кы 
5149 
K50 INTERFACE MODULE "3M 
853 16K MEMORY EXPANSION Ч 


SOFTWARE 


VISIC ALL (АЖАЙІ) 

BASIC (ATARI) 

VISIT ALL 

vISIDEX 

VISIPLOT 

VISITER 

visit REND 

0.0.5. TOO КИ 

0.0.5. 3.3 UPDATE 

MICROLAB DATA FACTORY 

О B MASTER (STONEWARE 

APPLE WRITER 

SUP-R-TEXT И 

WORDSTAR 

8.P1. FOSTWARE (each) 

GENERAL BUSINESS 
CONTROLLER 

«ОҒТ-ТЕСН PAYROLL 

STOCKFILE PSVENTORY 

ADVENTURE 

204k 

SARGON CHESS 

CALAXIAN 


MOUNTAIN A/D CONVERTER 

MOUNTAIN ISTROL X-10 
CONTROL 

MOUN FAIA C.P. S. 
MULTIFUNCTION 

18 KESPAD 44,8,T.) 

SUP-R-TERSA [89 COLO 


BY АЛАЙ] 
SUP-R-hIUOD [MODULATOR 
av MAR] 
ТЫК MEMORY EXPANSION 
JOYSTICA (7.6. OR 
FROCGRARN MA) 
T BW MONITOR SANYO) 
T ВАМ MONITOR ALEC.) 
TY ВМ’ MONITOR SANYO] 
1? GREEN MONITOR 
АТО 
) COLOR MONITOA (7.1) 
В $. 4456 PRINTER 
D.S. 460€; PRINTER 


EPON Ма. 100 FRINTER 

EGON CABLE AND INTERFACE Ч 
AEC. SPISTIWRITER PRINTER. 1149 
ume 5/45 PRINTER qnm 
TERAS INSTRUMENT 9944 Y4 


530 N.E. "E' Street е Grants Pass, Ore. 97526 


Circla 323 on inquiry card. 


SERIOUS 8-100 USERS: 

We configure to your needs. 
Multi-user, multtiprocessor, 
hard disk, t backup, al- 
ternativa DOS'—we have the 
fight product at the right 


prica. 


Ver 


SYSTEM+ 


#4 MHZ Z-BOÀ, 2 serial. 2 parallel 

=? 8° Moppies. double density 

et4K Ram. EPROM moro tor AS-232 
«СРы 22 

+Орістаі б. 6 or 12 ви motherboard — 
ироа! ungis or бому зај ltoppies 
* Burned ot—just add video berei 
$Y3*5505)... SHIS S¥S-Odie) .. $4270 
8Ұ8>85(8).. . 3510 SYS-DS48J..,. 4365 
5Y5«55412). . 3608 SyvS-DEi12) .. 4480 


QT 
MINI- 
SYSTEM+ 


MINI-STSTEM?» 18%) 

s Above mih $^ filoppses 

MEYS*SS|8). $2748 MS YS*DSIB) . $9045 
MZYS*39(80).. 2845 №М5У5+05(8).. 3744 
МТ. 59412}. 2945 MSYSR-DS(12) . 3245 


QT 
DISK 
PACKAGES 


CODC-M-2 2-МИН cam. ра dan ., 51215 
ООС -88-22 2-OQuma ОТ-8, 

cab. рай. .,. ars, 18% 
DDC-AB-3 Сабины ра lan cables... 300 
DDC-B3-4 Санги only... i.e csse... Lu 


QT MAINFRAMES 
FIBA power Supply. S-100 
ú Orien pier dupply 
piy тойынған got 
opacity B^. Sh of o floppy 
et Fioppy четтей ырай 


FEA ahi О сао ына ЗИМА 
I FA-h . spito УУТУРУТТЕУРУХ тс" 
ыт-1: ж ч т ре т aig 655 
Жз” Floppy —w/ motherboard 
MESE... T+" **--w»"" t LI $425 
MF 5-17 i .4.. sii, 75 
No F'isppy —9/mgiherboard 
MFt... ais .агівабаглаь а 2429242 SOD 
И ав 
МЕ+22, * 4% 4 “4 2534 515 

QT 


SINGLE 
8" CABINET 


* Accepia ane 8” floppy 
«Ромат supply, Гол. AC Ner 


"1174 АС/220ғ АС 
+ Паш cable, power canes 
DDC | 43 LEPE ET E 4 -5h 5699557 тағы. $165 
OT 5-100 
CARD : Ma 
CAGES C 
ag, 8 or 12 slot a 
в Accepta Sience * mother .' 
"WHh card guides $^ 
а Accepts 4" lan 
а Épacily with mother, with ian 
8 Slat (S4w x 10d a "hi 
ec +8.... 4 Bes * ees-% тє т ұм 
COM 1 @uantnae ae әгбзгенегіе ЕЗ 
OC ыл 4. РТТТТІ 118 
& Sit (7м к 104 T 
“a... „+ = (EOE а» эон + pe 
ссавм , * Г wees *a«sumrb34 
Corer м сан «+ ea қай "6 
12 fügt [11 ow и Mud x 87h) 
66+12, я зк 2 wre иш к 100 
CC«12M.. " а 8:4.-... v... 110 
CCH2WF so .......- ВИНЫ ТӨШ 


ОТ SILENCE+ 
5.100 Motherboards 


aFull ground shied nelwork 
*SpacHy мып uj, of assembled 


B-B ..... 522 В-В ... $25 12-8 . 525 
6-K r ry, M вк + 52 К TER GF 
B-A. kb aT I-A tanane 85 12-А -. 85 
TRB. 548. 228... ‚ #3 
1K ЬЕ... 9? ic) АА 138 
18-А 314 ищ 138 22-À..... "noce 148 
QT SBC+2/4 
KM.. tiene 4100 АВТ 1 6 жа» 
QT 2480 CPU 
Ки............ $180 ААТ........... 21% 


OT EXPANDABLE+RAM 
EXPO cane $268 EXP^48,...... $300 


EAP- ,, . 285 ЕЯР 64, t 320 
ат 10+ 
Қи........... Ж AMF ...... $365 


QT CLOCK/CALENDAR-* 
5-100/ApplaTRB .‚...., .......... $140 


ADES Е: 
5-100 
HARD 
DISK - 
»PRIAM B^ gad 34" Winchesiers 


» With S- AC: comroter, BIOS. 

s Cabs. cabin, power supply 

РЕГ лтты duh MEy1e. 
second s Lape сайпоса MByte 


810.......... $5215 5110. $8100 
$94....., ei 9420 534720..,...... 8498 
$33....... .. 425$ 55У0.. . 7525 
$68...-....--. S460 588/20... .-... не 


SIERRA DATA 
5-100 280А/В 


Single Board Computer 
* CPL, 4 tina. БАҚ Мат 
яй seria? 4 para, 184 Ергеят 
*Figppy coniroligr, OU 
Siri Fiber niece 


= Eprom paogrammar 
eZpacdy 4 gc 8 MT, magie of store 


"^ marr $075 БМ. 


‚ 7% B3.. 
Rec i DOS (EPM tompalibia) 
a 3 Mul-CPuU  . £750 


См BISON 256K RAM 


„бак Is. булас 

24-100, Hr 

a ALERTE nad цер, БАК ог ZAK 
8244.84 кранына} ЕЕН $470 
82565-2545 ГЕД тя китеи eed #95 
COMPUTER RESOURCES 


256K $-100 Oynamic Ram 


ей Ын capable, B or 36 er CPU 


*Parity detezi 
i Pull (EEE ED 
EE ra iler «^ 
Ch255 -04 . шыны аяна аза-а.. ЗОВ 
ся158-254. Sele өзи ба Шуа же. 0 


AES BACK 
Seals 64K Static 5-100 


s Vers Ғыйна МВАНТ, 16K *1 sialic in Орал 
* wur OMA io ТАМН+ 

eCompkia T5 wt orc E tu flexibility 

e IEEE 6-100 and Crom compatible 
Lid pnn $1196 Нәт........ #1050 


STATIC MEMORY 
SYSTEMS 64K Static S-100 


«See md. this issus 

*|nWrmia НАМ ам? EPROM 

a 2000s, vary low power 

SMG 44K AGT AW OP реи Pee purana $550 


МЕС PERSONAL G 


COMPUTER 
PC-8000 Family 

Semen ang. ау, Denes COO! B 

е and lower сағ 

Moa! pipu i^ Japan — 

+ Еура, compara weh Apple ІН 

Sytem CPU, М0, Баз. $2997 


кетл 


APPLE И+ 


coke Pee hie =н инъ ич} шг тт р 11175 


TELEVIBEOG 
шас ““егетз- LA и.га SOT 
9320€ ашвьғсадары ам . Tat 
ADOS VIEWPOINT......... eas 


ABK 


ze 


Deleywheel Printer/Typewriter 
* Bold, underline, reverse, right Нару, caviar 
ө 10, 12 and 15 pitch 

* Automatic erc eomecbon 

a 15 character display 

*Fast. nabonwide Фегтісь 

SAVE $400 

Parailei заарьваз заарьь гае EME PNR RE 52450 
AS-232 999a» TURP STEVE PP Oe $ 
ale satel ea HARAPNAK- 1 ы» aa 


FfaCcÍO! ҮҮТҮГҮ ГГ СТГ ГГ 


800-421-5150 
STARWRITER ss 


Delo схмпраныз 
a Nabonwide service 
e Cantroneca parallel oc RS-232 seca! 
#78 cps or 48 сре, пресну 
25-P * ағс...- 11420 Fl. ТТИ E1500 
45-б тч ererrs 1740 ФА RR 1850 

Tece . NO 
IDS PAPER TIGERS 

s445 "om. P Tu таш Х 740 
24805... 1062 
ВС. Ф к а на на а а pat ee а “= еі н hiie je poi = = ш эй 


EPSON Мх-80 
ИИА 
Fór Appia parallel wicabla ..... seu. 


EPSON МХ-100 
a Wits carriage 
= Fran, veiy, graphics 
e"Conmppondence" qualihy рікті 
Опере price —— — РЇ Р 


FOR APPLE 
2 MBYTE ТҮГҮ 


FLOPPY 

FOR APPLE 

a? наймы danally, double sided ЙГ" drives 

„Саргын. power suppi. cena, conmoliar 

s DOS 13 compatible (Pascal and СР/М 
opiional). 


diia o ng d ee 
ресе lor price. 
| Sugg. Les... Mow Oniy... $2050 
SAVE $500 CP/M Patch $78 Pascal Patch $75 
16K Ham card... ... А Ir . $5 
ВАК Пат card еч“... ar eauaeepianw 345 
Akhan mini Оу. cies акла 375 
DISK DRIVES 
апя ..... {410 B51 panne snar $2590 
DT-8 ““е..:..:-.,: gs B52 "ТҮЛҮГҮ A20 
6508 ......... 610 ВӘ1........... 220 
200120-8. * 375 992 ши стены нья 430 
MICROPOLIS 8" 
HARD DISKS, 
with controller 
#1221 OMB. T А ron $2475 
#1222 гма bt hA P Lud mu d4n 3014 
81223 45MB ЧчағРБР,ФФФтЕтУркзчинянч а” заба 
Floppy- © =4 мии] 
Data: bes 
Card Edge ^ ^ feo" ^U 


Type SD * Jade 
DSC-M-1! Sengle mim .. ЖЕТЕТ #24 
DSC-M-2 Ёма) Мин... нн, 2% 
DSC-34-4 Cuad мүт тттюозтапатылири) м 
OSC-30-1 Sangle В” 24 
ОЗС-50-2 Dual. B" , 
DEC- Quad B^ 


кк SANAMI M 
р ame eee hr] 


4.--.. uwuwhkmuihhli 40 


Appi di в hedeman of Appia Computer, Inc. СРУМ end МЕРЫ аға (racemes ot Digital Research ТЙС -80 is а trademark of Audio Shack 


Clicks 43 on inquiry card. 


SD 
SYSTEMS 


euE 
MULTI-USER BOARD SET 


SMM? SBC-200 {95-23 |... ..... 3411 
38059 Verzathoppy И (RS-232) E et "s 
359023 Expando RAM IiH-64K (2 pcs) . 
38012 МРС-4._.4 port ыны кн” 
390% COSMOS (CP/M compatible) . 
Y OT 
Qume DT-8 (4 ре.) TPCT ERP EF м 
CBASIC n . “те 


Package af the yew омега. $3484 


Ali SD items available. 
38007 2-80 Залы Board. ........... 1424 
38013 ¥OG-8024 (їйїн)... .. . pne 444 
38020 Exupandoram 11-160 Фазы заа 316 
38023 Enpandoram \|-64К ......,..--, 370 
3802% PROM 100... .... TP 248 
38059 Уастайорру 1! (RS-2321 “.ө...., 10 
38080 Varsalioppy 1} («08-9024 } ..... .. 400 
38061 536-200 (УОВ-8024) "PET 378 
38062 5BC-200 (RS5-2)2) . L ous 976 
(all ior lut, softwace, and самі prices. 


44” e898 of 


CALIFORNIA 
COMPUTER E 
SYSTEMS —4 | 
18% 04S COUNT 


АН CCS Hamas available 
S-100 
OSSA 22% Sint т 2 мм: ажет казе $551 


20326 32и Sunc - 4 MHI bx oan 841 
21164 18K Заю - 2 MHE ,...... TE. 
21188 ЗАК Static = 4 МИН; EREET E T 
ZZ200A Mgintrame . ... ... TRE | 
2210А Syatem 22 Bkadenibkdhurhhu is 1525 


2427А Fioppy Controller Cee ee ee ee 360 


aq? 10A 4-Part бага! EET HFRSARUERBREP ! dium 

ТУВА Залай/Рашш!.......... E434 3» 

ZT20A 4-port Parallel .,.......... tore 212 

ЖЗА ZBO ЕРІІ...................... 
TELETEK 

FOG-1 Single Board Compuler ...,.. 5555 

FOC-2 Double Gansity Comroller... 325 


INTEGRATED CIRCUITS 


| сп ра. M о... ығы 
2114 (anes) . EA ..... ae 18.8 
Pri ....--- dr MI 14411 11.00 
{5\1 Riva ü малшы... ...4 №5 
2715 18-120}... TINO _... 24. 5 
nc танатын 1300 ты .., 
4104 420008] ..25.00 82230 ........ 
ZADA .---..-. 12.08 ы... 2 
ADA ,.. „З.А YA|B........... 
БОЛЗА ... m 000 WB . 
80884... O00 03242 ........ 
ТЫ 59500 .....29.00 ТМБАбОТ ... 
ine. ss. 4.50 ThiBO?B 
8214 £i 450 SP , 
B22B ....... „ .-@00 4114...... 
за... ... 0.0) ОРЕХАВН 
EH. Ta ,.9,00 
BULK DISKETTES 
* Sire зада. double dengity 


*&peacHy hard, soft. и of sectors 
«бо in hundreds 
Ек”... $21. 190. ....... 8278/0100 


Шағағу cases. 
ан” amend 4494 $2810 каа 0 0 о 2 о а Кеп 


ANTI-STATIC 
CHAIR MAT 


елі black, hind 

«мі ground strap 

* Haw religion —thousasnas of Gelierers 
Ligt.. . 5185 Special., ..,. $18 


CABLES 
Аб -239 = татар, 8 fh... te е. .. Sad 
RS-232 - malu tale - 18 К. tükki «ғ...» 28 
AS-232 . maie/iemsale - 9 ft... ЖЕСІКЗІК 29 


FLOPPY-DATA: PIN ТҮРЕ 


CCS è Tarbell е Teletek 
DSP -34-1 Single. Ма, a aoro reor ran? $24 
DSP ~4-2 Coral, Mini Жай onton +7 
D5P-M-4 Quid, Mini .. 
BD5P-850-1 Single, e".... "-— ььвгғгыһке 
DSgP-59-2 Dual, 5" -“геЯтттіязтержтееркеяч 
DSP-50-4 Quad. 8" ... .. 
8" Floppy-DC Power 
PDC-B 24" Юго ...., 


өз: 


1 
чавке a 


Е 


MAIL ORDER: Р.О. Box G, Sherman Oaks, СА 91423 
RETAIL: 15618 S. Inglewood Ave., Lawndale, California 90260 
(213) 970-1476 (800) 421-5150 '5 Block South of San Diego Fwy. 


TEAMS OF SALES: Cash, checks, credit cards, 0.0.0. Accounts ivallabla 16 educalión, governmim, and 
quabfisd businesses. Calf. rezidents acd 6% ванн tax. F O.B Lawndale, ЕЗ minimum shipping and handling 


Бет: | QUARTZ CRYSTALS 
= ЕЕ ЖЕЕ 


wabash 


When it comes to 
Flexible Disks, nobody 
does it better than 
Wabash. 


табала 1 


СОЧНОЕ ? 


= | "S MP шипа ан міні 

i ұғь қалы lAa rA Име ALMA A 

Й poe кїр Eb oe HO бырат ap bug game деғен жым алыр гт 

With PROCAP and утми TS". you can use ЫЛА bhi | MEH изда їзїш акай 

йен Мыногу Wb ВИЛ Пыр прыту сі UAE дай y Пр mpne méme UG МРЗ 
далып And mine PROCAP 

» eves Upapa рыб Dieet ылы б prety 

Wabonal (сура Lesger ме 
тя Рин» ci sorte ні pecibalbia wtr r hr 


юл 
На Osii dsa ТИИ Т 
dm crt ist mani Sati come wat 
LE] EEUU UIN ама 
> hag бі say wo sema нама мі міз зиме шыла 


MasterCard. Visa Accepted. 


ші дала ағып анау шев 

| ее JAS ме пын МНЕ 

ТЕТ ТИ ТЕТ 

PROGCAP м толу 90 «Ле Beg (ағын ла FRONTE рр тыр Аил iei міні алма асыр HD 

ме пеп акта иші Iul 

Ак eee renee INAN 530507 е8 ole 

Та оныч саз ты ми Ной Amber WOW Boney bare 1134324 ызша 425406 ле ша 

аи Нир ef том Cape 9 tebe Tt: зь Hibah ага ш 4 
Dus (NN) 961. JOD wiral 600 ТІ" ТЕСІЛЕ IUD I 


bami Адет глив 
ШИП ы саналы ыы ANMA mbk Gih La EN 


дв -HA ri iah шін меге, 
ADD 31.00 SHIPPING 
CAL. RES ADD 6% SALES TAK 
FREE OSCALATOR SCHEMATICS 
WITH ANY ORDER 
QUALITY COMPUTER PARTS 
Р.О. BOX 743 / CHATSWORTH, СА $1311 


Call Free: (800) 235-4137 


PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obespe. СА 
9340] th Cal call 
BOD S43 1037 } 


Circle 310 on Inquiry curd. 


FACTORY PRIME STATIC RAM CHIPS 
2114 Super Low Powar 
‚ 164 e. 4 $ RGB 


6514 CMOS 300ns. 1Кх4. 5204 $ 5.90 
6116 CMOS ?00ns. 2Kx8....... . -$22.50 
Add $500 Handing on Orders Under $200.00 


FACTORY PRIME "эте wre sonens мәг» 


J2KB STATIC RAM CARDS 
lot the $550 and 5550С BUS 
[16KB — $295.12), дир — 348.14) 
SeKB — $398.15 


меуі! бАКВ BATTERY BACK UP 


CMOS RAM CARDS 
Two indapendantty addressable 32%8 


sach wilh extended addressrig 
SEKE - 5994.56), (54KB - $1088.64 
2MHZ 6805 56KB $550 SYSTEMS $2496.29 


DISK SYSTEMS AVAILABLE 


СЕХ Q 


1337 ҮЧ, 371h Place * Chicago, IL 60609 
12} 927-5510 + TWX 910-221-4055 
that delivers, 
іесілел i cria since 1975 


DOT MATRIX PRINTERS 
SUPER pinu as ON 


MX-80F/T E NOW | 
5 g 9.9 5 MX-80 LOWER! IN 


ERASES ALL UV ERAASABLE E MX-100 LOWER! STOCK 


PACS. t 
(3008, 2716, 2522, ТЫЫ. el We also stock direct connect cables Tor 


Ван E LENA е а. AT A TIME TRS-80, Apple, Atari, Pet or RS 232 


MULA АЗАКЕ Т Кейш WTE ge fua CALL TOLL FREE 


* DEALER: INDUIRIEE INVITED + 1-800-344-7493 


In СА and for service (209) 657-2888 
Send Check ш САК) кенін ie: = 


LOGICAL DEVICES, INC. | GRAPHICS ROM'S 
TRI WL сылы Part Шей. AVAILABLE 
Fi лај іна, Ёш 30031 


НИНЫ ФАУНУ 


Circle 202 оп inquiry card. Circle 158 on Inquiry card. 


А Согтеп your TAS-60 тю a 
DEVELOPMENT SYSTEM 


2-80 In-Circuit 
amulation and 
EPROM/EEPROM 
programming in 

а single compact 
unit. 


Debug stand-alone 


ANALOG @ DIGITAL | 
DIGITAL © ANALOG 
CONVERSION MODULES 
SOFTWARE 
GAIN CONTROL 


сыздан board beat 5-100 1 
тын high aedi host рий 


100% CERTIFIED AND TESTED 
PREMIUM QUALITY 


=i BASF 


іттикізайе off the shelf delivery . ons bor or 
quaniity ordera wetcome 


systems with 


program in 
ТН5-80 RAM, 


then copy working program into PROM. 


SAVE їс 40% 


CALL OUR ORDER DESK NOW! 


(805) 985-9824 
e MASTERCARD = VISA — GOD =::= 
NATIONAL DATA SUPPLIES, INC. 


For акш! ОН detai about the AD-100-4 and other 
fine CAaliforma Oats Corporation m миуа 
гезтес, nign eeuabuity products. сі (he reader 
ionge cam гнати т PEDOME 


Only $329 including personality module 
lor 2716, 2516, 2758, 2508, 2532, 2816, 
2808, 48016. 


ORION INSTRUMENTS 
172 Otis Ave, Woodside, CA 94062 
(415) 851-1172 


below or For farter 
write OF Caii us 


CALIFORNIA DATA 


CORPORATION 
ss ce Conejo Ж d. Sulle C10 


dmm im + 


Circle 54 on inquiry card. Clrcia 269 on Inquiry card. Сігсіз 282 оп Inquiry сат, 


DIGITAL RESEARCH COMPUTERS 


(214) 271-3538 
32K S-100 EPROM CARD 


TTI $75.95 
Aum Bi a H USES 2716's 


32K SS-50 RAM 
$29900 ae 1 WETTTTTT TUOTOT 


ANEBSEU BERRA 


^ For 2MHZ ЖӨСІТІТТЕГІТІІІІ 
Add $10 —  ABBNHUNH Beno 
unm" ` ен. шшш С 
Blank PC Board 3 | 
$50 as тату ВНЕ ал ыт... ое 


Blank PC Board - $34 
ASSEMBLED & TESTED 
AOD 530 


SPECIAL: 2716 EPROM {450 М5) Are $9.95 Ea. With Above КИ. 


KIT FEATURES Т Any or ві! EPROM locabons can be 
1 Uses +S ony 2716 (ZKxB8) EPROM's dinabled 


At Last! An aMordabias 32K Static ВАМ with (uli 
6809 Сарзрану. 


FEATURES: 
Support ІС» 1. Uses proven iow power 2114 біміс RAMS. 


2 Allows up 10 32K of software on hne! 8. Double siaed PC board. soldet-maaked. pb rg r iae e ERE 
| 3 IEEE 8-той Compu ibia &ilk-Acresned | Complete Socket Set A BOR dames A SE В 
| 4 Addrersppie m Two independent 16K 9. Gold plated contact lingers £21.00 
blocks 10 Urselected ЕРПОМ« финты Lie Б. Extended addressing can be (Па. 
8 Cromemce extended or Northstar bank powered down for Erw. pow В. Works with alil existing 6800 5560 пурт, 
select 11 Fully buffered and Буран 7. Fully Бурмені PC Вова double ded, 


6. On board weet state circuitry iingeded 12 Cary and quack to зе о. 


16K uia ^A RAM AER А 100 BUSS 


pisiad thru, with slik агн. 


PRICE CUT! | PRICE CUT! 


5169%, 3 LO TIE $159 


к." ж.к Р 


FULLY STATIC! | = x қанын - 


FOR 2MHZ 


KIT FEATURES "E bibe. ade ы, -— кинни ADO $10 
1 Adevesssile аз four oparata 4K Blocks | 
$ ON BOARD BANK SELECT сысийғу (Cro- 


mpi Didier 7t tees "Md FOR SWTPC| "лае on 16K Boundaries 
2 Uu 2114 Г ) 44 State ams 
а. ОМ BOARD SELECTABLE WAIT states. LOW PROFILE SOCKET SET-S12 6800 BUSS! Usos 2114 Stane Ram 


e 
3 Fully Bypassed 
4 


5 Double sited PC Board, with solder mask and 
uila в c AR SUPPORT IC'S & САР5-$19.95 Double sted РС Board Solder mass 


adh эслеп layout. Gold plated contact 


8 All лафта and data lings Пу buffered ASSEMBLED А TESTED-ADD $35 ow T d and silk screened 1нуош 

7 Ed тс ALL rtg and keis & A Parts and Sotkels mduded 

a PHANTOM i рае PIN 67 TESTED - $35 5 Low sliced Under 1 5 Amps Typera! 

Ina вача Buss жайма далады саа SELLING BLANK РС BOARO—$35 COMPLETE SOCKET SET—$12 
poesia д сап Һе populated as any RAM BOARD! SUPPORT IC'S AND CAPS—$19.95 
wenn STEREO! SPECIAL PURCHASE! 


$-100 SOUND COMPUTER BOARD ” 


Ал fant, ан S- 100 Board tha зата ihe Tull power of г 
Wnt avaible Generel Fnalrumepnts A 3-010 NMOS compiler 
ылым! Hos Alkows you under ictal computer ОРЕМ bo 
genera an iminite number of ресін sound glfeck for 


UART SALE! 


ент preg Bonis ASIE. 
ASSEMBLY LANGUAGE нс TUR (WITH OATA MANUAL) TR1602B — SAME AS TMS601 1, 
+ TWO GI SOUNO COMPUTER ICE oe BLANK PC АҰ5-1013, ETC. 40 PIN DIP 
* A [л 
+ Uses он BOARD AUDIO AMPS OR YOUR STEREO BOARD W/DATA 


» ON BOARD PROTO TYPING AREA 31 

à ALL SOCKETS, PARTS AND HARDWARE ARE INCLUDED TR 1 602B 
a PC BOARD H5 SOLDERMASKED. SILK SCREENED. WITH GOLD CONTACTS 

a EASY QUICK, AND FUN TO BUILD WITH FULL INSTRUCTIONS 


» USES PROGRAMMED 1/0 FOR MAXIMUM SYSTEM FLEXIBILITY 


Both Basic and Assembly Language Programming examples ane inchuded. $295 A ss 4 Fo r $ 1 09° 


SOFTWARE: 
SGL 3 new available! Dur Sound Command Language makes writing Sourd Effects programs 
а SNAM SCL" slap enciudes routines tor Register Examine-Modily, Memory-Ex8rmieie- Medal || CRT CONTROLLER CHIP 


end Pisy-Momaory, SCL i5 avaiable on СРМ" compatible diskette or 2708 or 2716 Dust&atie - 
42446 2708 -919.95 2716 = $29.95. Orsketie includes the source. EPROM 5 are OAG al | SMC ICAT 5037, PROGRAMMABLE FOR 80 x 24, ЕТС. VERY RARE 


ЕОЮН (Diskelte із B Inch Sol Sectored) SURPLUS FINO. WITH PIN OUT. $12.85 EACH. да - 
4K STATIC RAM | NEW! G.I. COMPUTER SOUND CHIP 
National Semi. MM5257. Arranged 4K x 1. +5\. 18 PIN DIP, А AY3-8B010. Aa featured in July. 1979 BYTE! А fantasticaihy powerlul Sound & Must 
Lower Power, Plug in Replacement for TMS 4044. 450 NS. Gengrnier Perier ia Ае: any 8 Bit Microprocessor Conigins 4 tone Channels 
Several Boards on the Markel Will Accept These Rams. SUPER Noise Generator, 3 Channels at Amplitude Control 16 bit Envetope Pernod Сомко! 2-8 


Bit Parallel 150 3D 1a А Converters, h more! All in ane 40 Pin СІР Super easy 
ай аана RE NOR ERE on шск o the 000 от. аш Жика $11.95 PRICE СИТ! 
FOR ; 


_ | SPECIAL OFFER: $14.95 each Add $3 for 66 page Data Manual 
Digital Research Computers 
(OF TEXAS) 


Р.О. BOX 401565 * GARLAND, TEXAS 75040 * (214) 271-3538 


ALL SALES ARE MADE SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. А COPY OF THIS WARRANTY IS AVAILABLE ЕНҒЕ, ON REQUEST. 


TEAMS: Add $2.00 postage We pay balance Orders under $15 add 756 
handling. Ho C.O.D. We accept Visa and MasterCharge. Тех. Res. add 5% 
Tax. Foreign orders (әксері Сапаса) add 20% P А Н Orders over $50, add 
ASS for insurance 


"TRADEMARK OF DIGITAL RESEARCH "WE ARE МОТ ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF СРМ SOFTWARE 


IPEX mew: 
Interface Converts 


Your Typewriter 
into Printer 


а. —ULS and worldwide sales — 


gus 1 L INC. 
IPEX VALE E MN 
TEL: 213/781-0020 TLX / TWH: 940-485-1787 


Сітсіз 184 on Inquiry aard. 


FORTH FORMATS 
SCREEN EDITOR 

А MUST РОЯ THE SERIOUS FORTH 

PROGRAMMER 

ва All code rg Forihn«79 pendard Each ling el code la 

ішін explpirsed ana РИА (ЕСМ amber mr 

iy РАСНИ Ше, 

© ТШ 0040г warhe ім! ide м populi неізгі 

pr БМ TR CR ee тс на кетїїнї к/к hag 

Mri] forth and coe fended bo ihe 14 byte boundary 

КР d Porti sperm 

т Трое Bri cbr 20 dilfimikl commands for cursor 

fonti, Hen E тым lic Н суга, на, анна nang (Ire, 

»prémsdirsg пиек, dans mov 11тей ta Pr Bergen 

т Hed mode ig odd cun ds off Миг ппу пайт 

ie Foe dard ана rim. Тегі ahead H CEP Ги maed 

right during впаыні сап and WM тігін cation | 

імзеігі pude ig on 

a Colum Я binae 

п Bomb prx — BI unused eonim code ane 

arl pepe 

= khar Ба шіні wih а CAT iar hie ота 

ВОНИ т. 1ч а many mapped veo 

ж Sod СЕНЫ pr толеу céder in the amer of 

$56 DG sed Bo Ccomplab bue СО. 

Шегендік, Е: аги ЫТУ. and іе нса Tor 

Битан аа uic visu унт 


Kv33 CORPORATION Qo | 
Р.С. BOX 27245 ED 
TUCSON, AZ 88728 

(802) 869-5722 


Circia 183 on inquiry card. 


FREE! 


1981 
DISCOUNT 
ELECTRONICS 
CATALOG 


JOIN THE PAK! 

Seed for our Fran «амн amd Імеейте A 
йїп ег of gor exclusa Pak. Chat 

meeenbess гесе Poly Рака‘ 

wcll сайаыңу bowed 

limes a ұп. We offer! 

Panny Salir; Free 

Promldnt and Low, 

Lew Ракек on а whia тағу of Г" 
EMchienk Products aueh ag Compulet Parlph- 
нан, Milspgrabed Гисшіп, Speskark, Aude 
Equipment, На@Рцытикый!а Ваня, Sols Pad. 
ucts, Samiconduciges, ard much, much more! 
Тай adeaniaga ol tid 25 ұфыз аз Ama E 
[йтып Supplies of discount skecironece. 
POLY PAKS, INC ‘ 


20. нох PEZ. ЕТІ 
в LYNNFIELD. MA 01040 


Circle 300 on Inquiry card. 


Disk Subaysiama 
ым! 
Accagsoles, 

(SMD Interlace ауа! аба) 
lowes! coal and gremiest ашына nyila- 
billy for HP. DEC, Apple, 2-80, 8085... and 
в CHi. 
We can show уси how 1o overcome 
“foreign dlak” warranty worles. 


Бресіші Oppoartundly: 


14А. S-100 Power Supply Kit 


Inpul: 85-220V AC, 50/80 Hz 
Ouiputs: 14А + BVOC $2 035 
2A = 184905 


Includes: UL Spec. Translormar, Весе, 
Compuler Grade Capacitors. REI lie litter, 
and Schematics. 


ADVANCED TECHNOLOGY 
735 Loma Yarde, Palo Alto, СА 94303 
415-490-5530 
Sand 30 cl SASE lor aur 16 paga Iyer. 


Clrcia 11 on inquiry card. 


BIBLIOTEK 


The Bibliographic 
Management System 


lacija jamas, books ans xympexiu 
(Әніпгір, Кайт! перс. gavemmor| 
ое тіге Бадаа pean | 

A menimon cei So eobiancas par Сосна рур 
Нар: сіз ап sni 1hraug*i multipage deg 
ВАТЫ 

SARER Uy juig. Лінев edilcrs, Jalpa aniio: 
Кй 

user detined ініріл "ürrrials 

Яаслигая ЕНЕ Appie |. HOM Apperson А lc 
gives 

$300 Ot 


Sclantific Soltware Products 
3171 Boneld Asmnun 
Ін агар ік, ІН eed 
FLBESIETI IET. 


"4 HRECHCIS R17 ЫЧ ТЕ СРЕГ bw ера жә wal 
Шаа ТЕЕ ДЕРЕ ЕШ = Ша”. 


s, қолайта RARE ea Ас т 


Сігсіз 327 оп Inquiry card. 


CP/M" Compatibile 
SGOLD DISK$ 
2-80 Software 


2-80 Disassemblar $1 75. 


Ceales assembly language source files 


cm $75. 


иліпше text ide word processor 


Bower-Stewart 


& Associates 
POST OFFICE BOX 1389 
HAWTHORNE, CALIFORNIA 30250 


213/676-5055 (ай 
Trademerk 
m Сада! Аачиныся $e | 


Сіків 47 on Inquiry card. 


DATAPOINT 


1134 Diskette Systems 


Mk Processor with Four БізкеШев 
(| Mmagabyla]. BO CPS Моня 
Printer, Nallenwide malntenance 
очо е, 


$2,645 


SOFTWARE ЖУАН АБА 

(нік OPERA TIR SET E 

отит 

САМ ШПИТУ 

АЛЫП AW ATL ABLE FOR 3290 EACH. 

AP АА GENERAL LEDGER PATROLI TIME 
AC CHA ТИК AND ВЧЕН TEHET 


AMERICAN COMPUTER EXCHANGE 
19% М. MAIN 5T, BOX 52 
CHAGRIN FALLS, OH 44022 
216-247-2100 


Circle 18 on Inquiry card. 


FULL ELIZA ron YOUR MICRO! 


ИА LAE dou Lift unl п, Т eg Rai are EL ee ce Le 
LE A rod iS PEN ES MIN GS TTIE e [эр 
т paren] Rest EIC de^ | 15-5 WA nicus нал iral шен ce BLZ 
m тірі гетри £3 02 CÓ gr р аға ғыт Ма ын A нілін ane iy lg s] <> 
жой Mh ry peni, priua pam саладан de ОН Paar "Lm ғын я y 
cL Lih mdi pnm hee ern y arg тізе rur a hhh р eel ін ңы” 
Әл И атра ee Рыва ча баде с СЫНЕ. а DAE ee ПИ ee 
amati i дарі irs еар р "Ын одрон сиге ЯСНЫ сааьа P ЫС ас Bl am Реа. Pa 
"BUR гра Фарны ЫДЫП эй лы чу ад Rang 6 mp SEHE рса ара Бр FP | 
Bihl Ы (Пары DÀ du ЫЫ қай СЫ Сар фер Р ра абар Ea rye га uem С ЦД 
EH! PIS Mr IR шй АД eI іт Е агь а Tos ГОАЫ 
Peachey Шр b СА И ШААЛ фр Ч Аа Dep ыы д Ене ork ү 
LaL p аа БГ зз ee Ч g шы та үрт а A IM 
Pujm hw аги тм Mart ed кір Паш, ergy Барат 
и а HLEN Ч ил. ncs aor ИЙ ыы] нт Ги шш 
Tie! ы Г ЙА йрн шаф ААЫА қаран Qn АГЫН Bere tà org m Farh arar 
пі ққа ығын oppi lam арау. de Be be, Caef ies Laai g 


HERE Hi LA b HU, ЗАЧ Жиган, Күт i e 
МЕМ БАЛ cores ін qua paene] crc pier M Behind Ц 


TURA qup g 
PT бил к! 

ГИР та жың бый чек ый ге сді 

CX VOL Pete Or A ARTUA Күл МР" 

Vii, org bere Pros peace orig comua una 

Tous Rari Ра д ын р Ты тый! ГЕН led] оТ ш} 
| тыы Шы Бей ҒЫН ep зуға iria 

WHAT ҰАК ым ТН Үс) ай тарын du нет 


Peba й rendi muse kj р кале іні Ры ari 
Ты, Аң жаі ы уй тол кар 
Tru аға Ghi (ғ et rl |.сабар er 
Бунал шағаны ЫСЫ Фу (ORT ЫК! 
Та БАр айы ри ыр 
алаас едені ЫЫ чай 
hair m пайыш ml кемуи 
verat Есім (со "EO. ме) Қарай "FC Тыйым D. ТЕН P Toa 


Baska 
DOEL TAAT НЕ Te) HO. ГЕП пілте РН ЕР 
Я MADE ТОШ ТКАН. MENET н 
ARTIFICIAL IMTELLIGEMIZE RESEARCH GAOL 
2) МОНА Жм А ELIE 


0% &MELEE. САВАННА, 9148 
а? "IET Же ЕЗКІЛТЕІР m 
М, VES, and CHECKS ДНЕЙ 


Circle 30 on Inquiry card. 


database manager 
for TRS-BO Model 1 


* CREATE random access disk ая 
15 liolds& or 255 bytos/record 
Files can span 4 dish drivos 
Сезана rotectad [lle #52053 

*Databess DIRECTORY displays all 


umar files and their attributes 

e Powgsrtul TRANSACTIONS — add, 
adit, road, delote & list rocords 
Efficient binary tree sorts 

= Sophisticatad QUERY with multi- 
кеу relational & logical operations 

ш 


PORT formatter requires only 

[ar usar to select desired Holds 

Automatic sub & grand totals 

Мау he usad with lower case 
«Entirely MENU DRIVEN operation 
а Extensive ercor trapping routines 
æ User nrianted instruction manual 
a Reaguires 38k - 2 disk drives 


Introductory price 559 95 


Vise and Мааке Саг scospted 


mentor software 


BTE McLane Aun— Morgantown, Wh 26505 
4 Tandy Corp. Трета 


Circle 217 on Inquiry card. 


THE STAR MODEM 


From Livermore Data Systems 


We carry Apple II+ from 
Bell & Howell _ 


PROGRAM YOUR OWN EPROMS 

Braading Iren Мг PET/LSM 515 
МИ Programmer with шїп e БІ ROM көлімі 
ікінінг шені Эгиз вый оне и пи к 
_ МТТ мі pad 182: | EPACME. 


EARL ter Р м РЕТІН $ Вб 

Editor, Авт, Aelocaior, bnkedin 

FORTH ler РЕТ ДІ 

Conforms to FIG Standard 

Sarir 20 

Machen Grapes routines for РЕТІСВМ 

KM MM PASCAL lar РЕТЛЕМ Bd 

Includes Iranedater Ми НОМ aide machung code 
6502 745 10/695 50/b55 100/615 
55024 8.40 10/795 50/7 35 100/690 
6520 МА 5.15 10/4,90 50/4 45 100/415 
B522 МА 6.45 10810 907575 104/545 
6542 7.90 10/740 507700 104006 80 
0114-1200 ns ҚАМ 575 2913.50 1003.05 
2174-1300 ns БАМ 315 25/290 100/255 
#216 EPROM 700 56.45 10550 
2532 EPROM таң 
6116 Ним 2K x 8 CMOS STATIC НАМ ET 
4115 Shins біне 
Zero Insertion Force 24 pr Sockel $2.00 


н а dem m 


CASSETTES - AGFA PE-BII PREMIUM 
High край, Кин nore, 5 sone housing. labels. 

C10 10/85 59800 
6-30 107730 50/34 (0) — MSS DU 
АЛ ther lengths available Write Ку price 151 


2 быв 


5. МЫТЫП Ro? ЖИЫР 


4 PART HARMONY MUSIC SYSTEM tor PET 
The Visible Music Monroe, by Frank Levinson, adews veu 
ko easily enter, display, ed, and play 4 part harmony 
music includes whole nales ihu Gel ths Car (іні and 
Ілдініз, tempo change, key signature, lramesposss etc. Tha 
KL-4M unii includes D ko А cormerter and amples (add 
YORI Qwn Speaker) 

КЗК Marie йып «Еһ ШИИ Program $51.00 


252 Bethlehem Pike 
Colmar, PA 18915 


Gieta 3 on inquiry card. 


215-822-7727 A В Computers 


RS232 MODEM . SALE $128 


IEEE 488 MODEM SALE $189 
| RS232 CCITT $170 
IEEE 488 CCITT $280 


STAR Modem із the orice performance leader wilh a tull 
2 YEAR FACTORY WARRANTY 


BEVERSAL iSpraciden) 32K Apple 
Super FORTH 48K Apple 

Energy Miser Ку PET, Apple, oc Zenith 
(ata Manager (Lutus) 24K Apple 
Hisht-Graph (Bow) 46K Apple 
Data-Graph (Boyd) 48K Apple 

Apple ІІ User's Guide (shone) 
introduction 10 Pascal (Sybex) 

Pascal Handbook (Sybex) 

Graphics Cookbook for Appl 

Musical Applications of Mieres [Ghanmoerin) 
Basic FORTRAN (Coan) 


RAM/ROM 
for PET/CBM 


JS Gyles of ІШІКОИ with options) Battary Backup 
Programmable like RAM, pratectable bike ROM 

Plugs ento ROM socket In алу large keyboard PET/ ROM To use. 
Puge into ROM sockel n any large keyboard PET/CEM. 
Save your ROM images on disk, load n RAMIRDM to ose 
RAM/RUM with 4K $ Bb 
AAM AOM with ВК 120 
Baltery Backup Оро 40 


я -1 


СВМ-РЕТ SPECIALS жаа 


c, Up te 1340 In ватний ` — a | 


e with нгш ei ма 
М following CEM-PET ог. 


$032 32K, ВО x 25 CRT, business keyboard 1495 320 
Micro Мая Кәнт — available soon 
S050 Dual Disk Drive = 1 megabylecapacity 1795 380 
8250 Dual Dish {тга = 2 megabyte available soon 
2031 Single (кей Drive 585 145 
4016 bill sae graphics keyboard 995 200 
4092 ін! size graphies keyboard 1285 218 
4040 Dual Disk Cire 1295 218 
4022 Trackx Feed Рта 795 160 
C2M Exiemal Cassette Deck 75 15 
VIC 20 Personal Computer 300 26 
Used CBM PET Computers CALL 
8024-9 High Speed Prnter available 

WRITE FOR SYSTEM PRICES 


*** EDUCATIONAL DISCOUNTS *** 
Bey 2 PET/CBM Computers, ти 1 FREE 


WendPro 3+ = 32K СВМ, disk, piter 
WordPro 4+ = ВОЗА, disk, printer 

027 Data Base System bor СВМ 8032 
САЦ for PET ct ATARI 

ик “KIT = Super PET ROM (ІШІН 


BURMRBRHANEZSAASEMERRERERESERERTERNERSGZS 


Programmers Toolat - РЕТ ROM Mies. 34.30 
PET Spacemaker !| ROM Switch ЧЕ М) 
2 Мае PET to IEEE or IEEE 10 IEEE Сане 40.00 
Dust Gower for PET 596 
IE EE-Paratiel! Prater interface ler PET 110.00 
IEEE-RS232 Primer Inierlace tor PET 120.00 
The PET Rivealed 17.00 
Library of РЕТ Subroutines 17.00 


MIPLOT Intelligent Plotter 


by Watanabe Instruments (Digiplat) 


SPECIALS 


EPSOM MX-O0 Printer 

EPSOM MX-BO ЕЛ Frater 

EPSOM MX-70 Printer 

EPSOM MX-100 Printer 

Canhonics 739 Printer with Dot Graphics 

STAR WAITER Onlay Міні Priefer 

ZENITH DATA SYSTEMS 
219 Video Tenminat 124 
289 wilh 48K £150 
Extra 16K НАМ ІН 
2-47 Dual 87 (ive £115 


nth 28-121 Green Реріх Mondor 120 
ТӘЛІП Color Мі 

Arndek Gator monitor 

Synertek Systems 

S¥M-1 Microcomputer SALE 

ЗУМ BAS-1 BASIC w RAE 112 Assembler 
KThi-2/80 Synartek Video and Keyboard 

ІЛЕСТІ, Synariek Тора Termanal 


{тщр COM BUSINESS SOFTWARE FACKAGE 
Can be tailored to meet most Duseness requirements 


DISK 
SPECIALS 


SCOTCH (3M) 5" — 10285 502.75 16012.65 
SCOTCH 13M] 8" 107290 5012.80 100/2.70 
warbatim бта" 1245 5012.40 1002,35 

[add 1.00 to бла" verbam plastic storage box) 
VerbatimB" DH Dens, 107348 5073.35 100.25 
BASF $4" 1012.40 26/235 10605230 
WRITE lor poces on WABASH Disks 


WE STOCK MAXELL DISKS 


Diskete Storage Pages 10 ки 3.95 
Disk Library Cases B". 285 87-218 


АТАН! 800 98745 
All Mari Modules 20% OFF 


ATARI EDUCATIONAL PLAN 


Wels № Фа 
АР Products 15% OFF 


АР Hobby-Blox 15% OFF 


ALL BOOK and SOFTWARE PRICES DISCOUNTED 


The 8086 Book (0sborna) 14.00 
ТЕМП Assembly Language Programming 18.90 
РЕТ Personal Compuler Guide 10 спе! 1275 
PET and the ІЕЕЕ-485 Bus (Осие 13.60 
6502 Assembly Language (Osborne) 14.45 
Programming the 6502 (Zaks 1045 
R502 Apphcalions Book {акар 1045 
8502 Soltwara Cookbook [ЗС 845 
CPIM Handbook tay MPIM) Zaks 11.85 
Practical BASIC Programs (Osborne) 1360 


Some Common BASIC Programs [Dsbome) 12,75 


975 
1445 


WRITE FOR CATALOG. 


Acid $1.25 per order fer shipping. We рау balaece of UPS surtace charges v 
on ad pegad diers, Prices listed are on cash discours basis Кериш 
prices Шү! Шит 


BYTE Cetobur 1991 495 


IC-IRS will Find lt 


кейі пы TG CHDB $205 

HAE by isie Cyberheuce 16 THE Таспа Faire! 
Spade ior indexing gei төйіемінн entras with bape 
amounds of FREE FOAM TEXT, auch ип ABSTRACTS, 
CORDBESPONDENCE FILES twit complese leer A- 
пыт" САБЕ NOTER, WILLS; MD'S and 
Боммінга JOURNAL ARTICLES, or amy oiher анты 
type of informaiton. EASY TO USE. 


COMPUTERIZE your CARD FILES or MAIL LISTS. 


ICARÉ rums as a “cont” Ме on CAM compatible 
tytleme wiih 2 dibk Gives and УК memory IC-IRS із 
атр lA CONVERS tor leet execution, It searches the 
DH muy 1800 COMPUTER MAGAZINE ARTICLE OATA 
BASE in 25 seconds using combánaiiona of KEY WORDS 
with uo to 85 "anda and 32 “ors 


Ge CIRE eed the 1980 COMPUTER MAGAZINE ARTI: 
CLE DATA BASE (1000 CORD on ным 878D diski сы 
5 М makes in вам рорыйы dormit 


ШЫЛ 207 wtih талии! e $37.50 + $250 postage. 
TEMO CHÒS a $20.08 (mo ринде wiih САВЕ) 


Call (932) 200710 end шы your BULETERCARD cr VISA, 


P. О. Box 10000 0615 
Аун, Texas 78706 
СРЈ шн cpt) цыздар 0 Cgil Раа 


perM 


15/19 "x3 4%" white pressure 
1 up - pin lead sensitive 


PRICE INCLUDES SHIPPING 
Packed 5M per box - Min. order 1 box -614.75 
Chack with рге - inas Аевит add 5% Sales Тал 


CHECK-MATE ` 


Р.О. Box 103, Randolph, МА 02368 
Telephona: 617-963-7684 


Circle & on Inquiry card. 


|Z-80 and 8086 FORTH 


IA FONTM-E compau program dpon qyulyam 
CPT" compalibig пищи ыллыа dial Dies ber etree 
мыр prar Las cof cbr 


меи PORTH war How воде, кыл Фаш. аздтн. ^d 
alike. Шын bierda СРМ compaubie (adios SCC lipa lor 
асоба таве алаа ою ои Осе ee eee 
FAM, and CPE opersiieg тути 100 (6 


росна ни ee eee Быт. 
nop Ou, DAMM, ам] қытығы! ла wiih а г 4 


DAM and Загајца сб 
инеп БАЛТА en m gri 


Laboratory Microsystems 
4147 Baesthoven Straat 
10% Angeles, CA 90068 

(21:3) 390-9292 


Circle 195 on Inquiry card. 


LOWEST POSSIBLE PRICES 
BEST POSSIBLE WARRANTY 


model 111 15K 


Color 
opmpulagr АК 


сап TOLL FREE 1-BDO-X45-B1 28 


2834 Gregi Road 
com union, МА 01450 
гие Кн your 


&17 + 485 + 3493 
[ree вам 


Іні РИ 


Circle 88 on Inquiry card. 


MEMOREX 


FLEXIBLE DISCS 


WE WILL NOT BE UNDER- 
SOLDM Call Free (800)235-4137 
for prices and inlormation. Dealer 
inquines invited and СОП 


~ PACIFIC 
EXCHANGES 
109 Foothill Blvd, 
Бап Luis Obispo, 
CA 93401 In Cal, 


call (800) 592-5935 


от (805) 543-1037 


LET THE Н8-232 TESTER HELP YOU 
SOLVE YOUR COMPUTER INTERFACE 
PROBLEMS. CESIGNED TO CONNECT 
IN SERIES WITH ANY Н8-232 INTER- 
БАСЕ IT DISPLAYS THE STATUS OF 


READY. THE RS. 282 EL ub. 
QUIRES NO POW NO MAY BE 
LEFT IN THE LINE PERMAN ENTLY. 


$39.95 POST PAID 
B & B ELECTRONICS 
BOX 475/ MENDOTA, IL 61342 


Circle 40 on inquiry card. 


FULL PERFORMANCE CAM" computer 
$1995 list 


dealer-distributor discounts 


ЖА Alspa Computer, inc. 
5215 Scotts Valley Dre 
Scotts Valley. CA 95066 
(408) 438-3328 


“trademarks of Digital Research, Inc, 


Circle 15 on inquiry card. 


COMPUTER SHOWS 


SECOND 
NJ MICROCOMPUTER 
SHOW AND FLEAMARKET ~ 1881 
>_<. NEWARK, NEW JERSEY 
Le Sat Oct. 24 е Sun Oct. 25 
Aag 10-5:30 PM < 10-3:00 РМ 
E m HOLIDAY INA (NORTH) 
NJ Turnpike а Exit 14 
(Take Route 1-9 Service Road - Follow Signs) 
REGISTRATION $5.00 « 
FLEAMARKET ONLY $3.00 
Figamarket Permits $5/Spot 
(includes Admiasion, 
Commercial Exh bitte User Groups в Ена гага, а? 
SECOND ANNUAL 
NATIONAL '*80" MICROCOMPUTER 
SHOW (FOR TRS-BO* USERS) 
Арп| 29, 30, Мау 1, 1982 
NEW YORK STATLER HOTEL 
NEW YORK CITY 
100 Extbit Booths e Speakers э Usar Groups 
*TRS-BRO 15 & Trademark of Tandy Corporarion 
For Registration, Exmibitor or Flegmarket 
Information Contact 
KENGORE CORPORATION 
3001 Route 27 + Franklin Park, NJ 06823 
{2011 297-2526 


1802 
fig-FORTH 


high-lave! compiler language 
10- 20X faster than BASIC 
ELF И / Зирег ЕЕЕ ОНР 


w/assembler-editer 560 


w/macro-assemb. 
screen-editer $80 
exiras 
on cassette/requires T2k* RAM 


м Б | 
wetness Per eee 1 oe Sa 


Р.0. қа Б Мо Ric irem 
пытар. Tauag кетір, ГРИВА 
жегі? кіре 


ee 


VISA 39/2-47-2299*— тзн change 


Circle 155 on inquiry card, 


im-pa alk One- -Stop Component Center © 


This is a partial listing of over 500 items available 
Belmont, California 94002 irom 600 ыы Jim-pak Distributors: 


"LS Schottky ттт 


= шп 23 ж œ Li | г 741.500. .... жшошм,..... Б 
TE. 483...... Us d msm. 2... в м... De 
KM. т EC | s ым .... 49 MLSIB.... LË 
eo» +o „9 , i i та 509 + 2 don 55 74.5 и ж ш а La 
* ш * ш n E j 741.510, . ... 4 "LS ва R B 2.49 
каана „ӨЙ ALSI. s.. 1.09 7405157... . 146 
Фо + ++ S ^ ага чз bo ж ro TEM п ш ва 1.79 
14111779 | GBO Ler. Caps. (100) 2% СВІЗ Heat Sinks хр 2 g facea Lll. 008 дыл... DO 
кала - 19 | 98101 Mylar Caps. (60) 4% СБ el, ) 1% 14-542 L6 мыс... із 
coe + «89 | GBI Elecrautics (60) 928 Ша C MS 1 241.547. 2... 48 HUSI . 2i. 149 
odo: p GHIO3 Tantalums |К) 495 GBI Tow. Si (40) 3.95 | Жы; i 205 | 
saree GB TTL id's 4395 GRIM Term. Strips 159) 2% А154... .,.., LM 4LS7271.... 195 
39110 Ағи. LEDs (100) S% СБМ) Washers j ALSA. .... . 9 ML 2... QS 
СВ111 Trimmers [ TA 4.95 GBI Lugs (too 25 ALS. .... м 74 .... 1 
СВБ Ww Masist. 251 GEIM ішім Roesist.(10)2.5 f 4.55..... 599 74,5%7.... 1.9 
8117 Ww Resist. (20) 295 ŒN 7-589. Dipi Tn $55 [74L 585. .... 1.95 — MLS34.... 248 
GB120 SiaeSwitch{S) 39 GAIT 1/4” Ро, fink 5.95 | 241.590, ,... 1094 B8ILS97,.... 2.9 
: SOCKETS 
JE215 Adjustable шш: 
Dual Power Supply | Low proti Wire Wrap 
іріп | LP s + 2/.5@ M pin WW tin — .75 
General Description: The JE215 в s Dual Power 15 via x 152 75 te bin ола а p EC 
Supply with independant adjustable positive and педа: IBpin LP... 2.88 16 pin WW gold 1.19 
tiva output voltages. A separate adjustment for each = +a ne .. "Am a pin » W gold 1.53 
f the supplies provides the user unlimited applications E Қы» -W кош 
o р g 244pin LP... 279 Ир. plug/cõver 1.29 
2 Watt @ 70°C 3/4 Watt © 70°C for ІС current voltage requirements, The supply сап % pln LP... 82 16р,.ріма/сомуаг 1.39 
pin LP... .99 24р. plug/cover 1.95 
7/8" Slotted Shaft 15 Turn Pot. гіз be used es s general all-purpose variable power Бель... 119 arse TheMolex Line 


supply. 


Linear Teper Linear Taper FEATURES: 
* Adjustsdls regulated power supplies, 
pot and пы) 1.25 ОС to 15VvDC. 
- * Power Output {each auppl yd: 
sw oc 800m4, TOVOC Р 750m, 
12VDC* БОБА, and 
15ҰрС 175m 
в Two, 3-terminal 49]. ІС regulatore 
ми thermg@ pveripad protaction. 
a Hat dunk regulator сорт 
» LED “on™ indicatár 
= Printed Board Бөлелтиегіот 
в 120v AC input 
в Size: 3-1/2"w к 5- 1/16" к 2'"H 


1001 85000 1K 
5K 10K БОК 
100K 500K 1Meg 


830P .. $1.79 


ІК SK 10K 
45K 50K 100K 
1 Mag 


CMU..$2.95 


нам 
қылын 


uzct224252995$99 


= 
а 
+ 
* 
4 
+ 
[ 
š 

т 
a 

* 


fà ORI каға А 
eo te am aa Ы 


а 4 в е аз а а ии ез * 


4000 * э ш n = ч -59 s 58 a + а 

Ж”, ,.... -69 ADD ,...,.. 1.95 = 2/ 

E vv ns mE on Pre 1-59 | JE215Adj Dual Power Supply Kit (вз зомин). . $24.95 T APACITORS 

$009 ww we wa + .89 4447 ,,.... „з Se er lr te ч 

40...... 45 098...... ВӘ] (Picture not shown but armar in constuction ro above) ree ті ee ТІҢ, 

ЖІ ...... M ЧМ.....,. „м JE200 Reg. Power Supply Ки (6VDC.tamp).. $14.85 4711 а өз 1-99 4. ?mfd 59v 27-85 
Д0 ..:.... 8 wee Ын 4Е205 Adapter Bra. По 122001 25,29 & «12v. . $12.95 [)mtae3sv 2/49 lmfd ФМ 2/48 
HOS ...... 45 %6,..... ‘9 | 16210 Var. Pwr. Sply. Kit, БАБУ Оо 3.5»mp. . $19.95 [22mta&25v 2/109 тіс — 27.79 

ы tennas ra 2 ewer es 5 3.jmtd 925v 2/1.19 4742950 2/.89 

Wai II д 1.2222: 25 DESK ТОР ENCLOSURES lomtdesy 109 етае $ 

- MEME "NH LIBE 1% Е 3.95 1000тіаф әб 1.19 

т. OC il... 135 100V MYLAR acp 


-001-.dlmid 4/,79 50V CERAMIC 
02274 4/.89 ltpf-d22mfd 4.59 Ш 
mid 4/39 Od? mfd 4/60 
Аға! 4/1.19 mia 47.0 


MICROPROC ESSORS 


CONNECTORS 


ейі 21-71-30. 2 SL JLJC E „гун 


ZWA CPU ( 14.95 
M 8 Bit he 14.95 
8212 г Bit 1/O Port НЕ 
D-Subminlature Plug DTE-B ІРісінғебһЫ...................... $31.96 "DI i = 44 
DBAS, O-Subminiature Socket 495 | DTE-11 (Pictured) ...................... 34.86 = et ag i a T „ү. 
DES Cover / 22 | DTE-14 (РЇсїшгай}...................... 36.96 | ETS Tri-State Hex Buffar 2.25 
„ла g ` T -HK С ғ JESOO 47 em AY4-1013 XK Baud UART 6.95 
мая/и BNC Plu 2.19 | OTE-HK (Case for КЕЛ. Аү-5-2775 8B-Key Keyboard Encoder 13.% 
YU T Ot v DTE-AK (Casa for .,Е610),............... 5295 | 013 4% Static RAM E) 6.95 
8029 НЕ a 149 а ек a йы H- 
{25% anter і ! 
UHF A 1.95 5К EPROM {+53} 10.95 


Function Generator Kit 


жымы — 5 Provides 3 basic 
eT waveforms: ғы, 


LMHN. a. .5$ LMT ... ЫЗ squat 
LM3SH. ... (9 смет . . . LS gs n iia 
LMI. ae (МВТ ке + 1.25 from 1 Hz 100K 
смем: 112 119 CMON, I L9 = 
гмзвк.... 225 UCMBAN.... 248 Hz. Output ampli- 
COMO MS HER ran 
a о ж в a à » аж Р te 
СМТ. ... 229 (М%5М.... 13 (une to hes 
Е И РОТЕ ; Ua a TZV лен 
меана т... h 100K 100K Lingar Taper Pots .. .. . a 55.49 оға zB V split au 

CMNET C 220 OMAN? Е JVC-40 40K 12) Video Controller... .. 505 cea | 

.. з LMIMON.,. X | | 
x" MEE 2% LM Hagan ... Y WALL TRANSFORMERS | 

«om 4% M wm АС250  250mA 12VACÍ1T17V/B0Hzl. . . $3.95 

+ ++ 4% | DVo200 70йтА 9VACÍITI7V/BOHzI... 3.95 JE2206B T -.$19. 95 


Circle 181 on inquiry card. BYTE Ссігім: 194) 497 


ÆN is HERE 
FAST SCREEN EDITING 
forCP/M & NORTH STAR 

ОРЕН PROGRAMS WITH SOURCE FILES 


не аб poe vify jiii merem mithig qihet iisa 
пана. Tow ab ің геатві жағ TEM тар Di самый to 


TERMIMAL 


NEW 16K-RAM 
PERSONAL COMPUTER 


52 29 00 FACTORY SALE 


DATA 


CORPORATION 


қызыра oF pit cuu Tus imran, Cold ондап gud retur 
ті сы? foaleg Не а. імейіір (ums ій dier Files on 
Gp Зале. Save, арты, Find, iatettivkiy print anc 
тықа mare, о 1Һ өзе, Ща Ры! аға bali? is, 
шағала) спа сда 89 Added. 


For $229" you get the new lnteract 


MODEL 1200 RS-232 BI-DIRECTIONAL Model "R" Computer, 16К-НАМ, 


DATA SPLITTER i Tints dewey tor ber camired 15 Oech &bhiaf Po me Cham ae 


амата іп kir Norm 


Model 1200K goa rhe септігі 04 macro 
peocsssor ume к second interface (os & prints, 
шалы, Савет е OU таре dive. Н operates at any 
speed A isolates the UO Guipul devices fram 
жас oiha, while prowding 2 R8-232 ива се 
Fron thee Denat oF microprocessor. 


The kt гоюн of 3 AS-292 connectors, 
pontéd catut Во, ai necessary Components, 
encioture, mounbeg hardware $ sasembly іп 
О , E ae e. , 076.00 


write or cal 


TERMINAL DATA CORP. 
(1828 Coakley Cir. 
Anckvilla, MD 20852 
(301) 881-7855 


Circle 384 on Inquiry card. 


ER 


HEW IFA FLIGHT SIMULATOR 


Apple п 48K Appisaat! DOS 1.3 


Puts vou bahind a get of ivalrumenis so real 
yeu Could Actually Чу an airplane wiih hem. 


No toy this. И Includes. ое тво ine 
Eumenis, ADF, 105, and V approaches, 
and, even ап XY plot after each tight. 


$25.00 at your Computer Stara. 


Or direct irom 
PROGRAMMERS SOFTWARE 
Box 198 


Cabot АЙК 72021 
(5011 943-2968 


Circle 307 оп Inquiry card. 


DISKETTES 


SAVE 40% Joe iat 


5'4” Sgl. Dens. 26.70/10 
Specify вой, 10 or 16 hard sectors 


8” 591. Dens. 27.30/10 
В” Dbl. Dens. 35.80/10 
Specify soit оғ 32 hole hard 

Aoc! 42.00 shipping - Michigan add 4% fax 


LYBEN COMPUTER SYSTEMS 
27204 Harpar Ave. 
$t. Clar Shoras, MI 48081 


Authorteed Distributor 
Information Ргбсік йу Producta 


Circle 205 on inquiry card. 


(iste, records, 
щы, „це, 


Mm, . 
т v А Я © із aot required. 


СОМ тағала ter 1.4 Вых МЕШ гайра veo Metis 
ql ped Шрыр commend convenBeaa mA Кб cbe 
ч пм рда expected Beh 
мегі Sion OCH толыса hore а Өне аманы. за 
юні Ane atl ырма Барыс vin. ТРыну ее 
the М.В Bae editing conrpatena. 


seers; ағымға 2 жап $0 м8 2000 
тн $^ SD 55 ГРЫ м! 13° 00 NS 2000 
ЕМГ 25 00 НЯ СРМ 2€N35* OD NS 0000 
Dupc and Manus 87% рацо pipes $t 5 

CA reendenis add Da tend chech tà 

Uam ume Q egy eeu goce: 


AT) CONTROLS COMPANY 
| PHONE 80579654098 
1575 APS. SANTA BARBARA CA 81103 


Circle 397 on Inquiry card. 


WANTED: 


APPLE, PET, TRS-80, CP/M 


SOFTWARE 


Westico is a publisher and distributor ef 
professional software for microcomputers. 
lí you have a new program ready far 
distribution or warn your easi programs 
to reach à larger market, contact 

Phillip Woelthol, М.Р. Mktg 

Westco, Inc. 

25 Van Zant Street 

Norwalk, СТ 06855 

(203) 853-6880 
To increase your profils, take advantage 
91 Weslico's worldwide promotion and 
distribubón 


WESTICO 


fhe Software Express Service 


0 Dysan 


CORPORATION 


Solve your diac probleme, bey 100% surface 
tested Суваг diskette: АП orders shipped 
бот stock. within 24 hours Call w8 FREE 
(800) 235-4137 for prices and information. 
Visa and Master Card escorted. AU oniera 


| PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo, СА 
93401 (in Cal call 
(805) 543-1037) 


Circls 280 on Inquiry card. | 


2K-ROM, 80804 Microprocessor, 


color, sound, full 53 keyboard, high 
speed casssite, AC adaptar, R.F, 
Modulator, Black Console Case, 90 
days parts and labor warranty, 
owners guide, FCC approved. 


15 DAY FREE TRIAL Return within | 


15 days complele and undamaged 


| tor refund of purchase price. 


PROTECTO ENTERPRIZES 
BOX 550, BARRINGTON, IL 60010 
TO ORDER PHONE 312/352-5244 


Circle 308 on inquiry card. 


ғ Double Your 
4 5X" disk slorage 
rapacity without adding a drive. 


Get twice as much from your HBS or 


| НЕЗ microcomputer. Gur РОС-ВЯОН 
| floppy disk controller. in conjunelion 


with your B4" drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double- 
sided, single and double-dansity, 8" and 
БЫ” drives — simultaneansiy, 

Cali 714/275-1272 today 
or write for details. 


CORA fyrtems Inc 


Controlled Data Recording Systems, Ine, 
7661 Vickers БЕ. San Diego. CA 92111 


Circle 62 on inquiry card. 


TRS-80"* Models 1 & 3 


SYSTEM DIAGNOSTIC .... $99.95 
Tests every component of your TRS-80 for 
proper operation: ROM, RAM, Video Dis- 
play, Key board, Line Printer, Cassette Re- 
corder, Dak Drives, R5-232 Interface. 
Continuous or monitored operation. 
PENCIL PATCH ........... $19.95 
Fixes the Electric Pencil” Model 1 version 
so thal it runs on the Model 3, (Vou must 
already own the Model 1 version] 
SMART TERMINAL ......... 
The intelligent telecommunication pro- 
gram that enables your TRS-80 to be used 
as a timesharing terminal. Automatic trans- 
mission to and from another computer. 
Control keys, break key, lower case, cas- 
sette and disk files compatible with both 
Electric Pencil" and Scripsit programs. 
Send 5.А.5.Е, for Free Catalog. 


HOWE SOFTWARE 


14 Lexington Road, New City, МҰ 10956 
*TR5-BO н гер ТМ of Radin Shack div. of Tandy Com. 


Circle 171 on Inquiry card. 


CALL US TODAY FOR 
SPECIAL SYSTEM 
PACKAGE PRICES... 


Now is the time to buy a complete 
system of your choice... 


е CROMEMCO SYSTEM 2 
e DYNABYTE 

e NORTHSTAR 

e SUPERBRAIN 


Complete with printer and software. 
READY TO USE!!! 


Participate in our expansion sale. 


MiniMicroMart is moving to larger quarters to serve 
you with a larger staff and with the largest 
inventory of systems and peripherals. 


MiniMicroMart, Inc. 
943 W. Genesee St. 
Syracuse, New York 13204 
(315) 422-4467 


THE COMPUTER 
COPY STAND. 


C For all datachabts keyboards and 
Apple || ГІ Easy оп the eye (and back). 
О Keeps paper work in топ! of óperalor 

and in line with screen. D Perlect tor 

word processing. data entry, and 


programming. C1 Non-magnstic 
аси til! adjustable. 


Pkay Corporation 


PO. Box 11463 - Сома Mesa СА 92627 


SPECIA LS of the MONTH 
$00 Compuren 
tran 840 Disc ме 
АТАҚ) Solre ore 
APPLE I b 48% Compuren. ...-. $1,150.00 
LODO Disc Drive lor APPLE И $ 375.00 
B" Dual Dive Subiysiems 2.4Mb 
03-00 compere... 2... $2, 795,00 
СОС LARK Subsystems 1 АМ with 4 
Coragge-power tupply-cables. $5,200.00 
Complete Word Processing System 
wih IANO Paneer $4.200 00 
CALK ORHNIA Computer Sites XX) Dual 
8” Dive Computer, 64K RAM. OAWS2 4 
Mb Disc memory, 25 ым pets. t 
Скин $ compaphie parie рент. o 
вено 910 CAT COMPLETE. £5, 
EPSON МХА.70 Pines 
EPSON MA-BO-FJT Primeon 
ID* AOD Рйпииз.,.......... 
IDS 540 Pünten 
СТОН STARWRITER 25 Princess. . 
DIABLO 6230 RD зы 
MEC SPIN WRITERS 
APPLE Ренріһегаз 
МСЫЦМТАГЫ HARDWARE СРУ 
Мифы Cards 


AVleaaes | 
DATA SYSTEMS 


THE COMPLETE SYSTEMS AND SUPPORT TEAS 


side ] prid Se LE ee Әй AL emi m sat 


Circle 215 on inquiry card. 


Fast Action 


Games 
For Your Apple! 


Sirius Software, Inc. 


Deadier inquiries invited. 
For more information contact your 
local computer dealer. (915) 920-1939 
2011 Arden Way #2 Sacraments, CA 95825 


Cire 336 on inquiry card. 


DON'T GET 


STUCK. 


sloppy software contracis 
cost money and cause 
misunderstandings. Consult 
us before you sign a contract. 
We offer conlract services lo 


both customers and suppliers. 
Call or write 
Robert E. Brown, Esq. 
(716) 232-5300. 


s Basic = Forth « Cobol 
и Ғогігап в Oihers 


Middiston, 
Wilson, Boylan & Glanniny, 
Attorneys al Law 


| $00 hiidtown Tower, Aochasier NY 14504 


Circle 242 on inquiry card. 


AUTO-DIAL/ 
AUTO- — 


The MICROCONNECTKON" con dial 
and ontwer the telephone, run 
printers, decode busses, Iranscribe 
transmissions, onswer/originote and 
direc!-coannact із the telephone 
system. Lots of terming! and host 
software loo. For more information 
write or phone: 


fhe micropermlyera] corporation 


З a- 151+ PL. М.Е. 
Miren MR, S 
1206) 881-754 


“КЫЛП іс ОООЫМЕСТОК ЛА ғы 


The М.Р.” IS HERE! 
"Versaule Instrumeniabon Peripheral 


Perfect for Lhe in Process Control and Dara Acqui- 
Bon узори сы án слабое батта cent 


Migh Performance and азай 
Extremety Cos Eilecive 

* Single Card 5100 AD, СНА, Сарсы О 
“ ілиготепцик Amplifier бари Channel 
3 D/A монар and Curren. өтей Output 


шып 
Drives LED Daplay and Dedna Boines with Sofi- 
ware Selecuatie КОМ 


AUTOMATED CONTROL SYSTEMS 
1105 oe 
Somerville, МА, 021 
LEE 


Сігсіз 37 on inquiry cand. 


Ri, РОВ Sat at == nts 


Ampex LT 
00500 ALL He 

CPU 7 GHz CSC $308 CPU 7 4PHz 179 
Сри 8095/86 CSC 399 CPU 808578 319 | 
DISK 1 371 РЗ 135 
CPM*86 w/ol 235 08515 (АЦ 
DISK SYSTEM — CALL ІНТЕНҒАСЕН 187 
[NTERFACER 3(5) 467 INT-FACCE) 547 В 
BIG 8 PKG 1795 RAM 20 32K 425 

РАМ 17 64x 821 SPECTRUM — 297 | 
ENCLOSURE 2 DK 619 ENCLOS RACK 571 
БМН2 CPU Z SYSTEM БАК DUAL BY 3795 | 
бі: CPU 8085/8088 SYSTEM БИК 3895 | 
EPSON №80 460 MYlOUFT 765 
TELEVIDEO 910,920, & 950 CALL 
AMPEX DIALOGUE 975 ADDS V.P. 549 


ALL PRICES SUBJECT TO CHANGE 
CPA [5 TRADEMARK. DF DIGITAL RESEARCH 


“ aF ть 


Circle 337 on Inquiry card. 


BASYS/1 а 
CMOS Sy 

Single-Board Y! | 

Computers for 


y, 72) 
ROBOTICS ^^” 


BASS qa CMOS emcasompuu los гыр лагі) Bae 
£a HL M tehla the on-boged VE to hamdie yiri, 


wimppang тым, 2 татан алт, an ЯЗ 215 connec: 
эе. Beatie ied ined а били. Drop р Бл BASE and wee Hn қазы 
ап ыа hum 

ПМ! «заң ngk sa ee | 
CAMIS mitétibrklavmas for conizo! seer ations |? eum др] 
Gata орны] шыр Мыр areis нуға ct C MOS togt gna macrg- 
анайы gre us p cali! 


BASYS/1 with 1K RAM, SK ROM. Kit 3155, 
assembled $220 


TECHNICAL MICRO SYSTEMS, INC. 
366 Cloverdale 
Kodes Ann Arbor, MI 48105 
(313) 994-0784 | 


Circle 359 on Inquiry card. 


THE INFLATION FIGHTERS! 


4116200»: 8/315.75 
21141. sons 8/ 518.45 
4164 200», 527.00 
— EPROM — 
2716 15/250 8/ $5.35 ез. $5.75 ea. 
2732 (i5«450m 8/ $13.00 ea. $14.00 ға. 


We buy from Manulacturer's Authorized | 
Distributors. All Chips are fully 
Guaranteed. Call lor quantity pricing. 
Рыс allow op to 3 wks, Юг personal checks to 
ски, 
Add $2.50 Shipping Б. Handling 
6.6.0. $3.00. Wash, residents add 5,4% Sates Таз 
CHIPS & DALE 
RO. боз 31607 
Seattle. Маз, 2p 98103. Master Charge 


1-206-524-9126 VISA accepted. 


Circle 66 on Inquiry card. 


Р,0. Вот 4430% 
Santa Clara, CA 95054 


Ы s ! Will calls: 2322 Waish Ave. 


ELECTRONICS (408) 988-1640 TWX 910-338-2139 
Some doy сыртан, Frsl Ane parts only — Factory tested 
Guaranteed тому Gack Озім IC $ and ather compa. 
INTEGRATED CIRCUITS nents attactory prices 


ir M 0 [UR ERR IE ERI 
i aUe Ж 29 som "A E 1ве 1» 
ТЕ, ы излем i Ing tn 
55% ЕТКЕ: 
LEE hi f 
7$. 4 “.- 
ze d WWW EM : 3 ERE 
"o hi жыл міса р. ти 
wee, 3:23 ыы. | ACA Cosmac 1802 Super ЕН Computer $106.95 
Genre am naim сана: Compara (вам before you бөскіб іп Duy any 
i m "| ые "ши. к зс eo бн oompuler. There i3 00 the computer on 
а " M ж 27 the market loday ФМ has all the desirable bene- bosd бру pronde output 
еш € iM unie al ad А hat ol he Super El or so fle money Tha Super 
vy ee | civit Lamm һы ee м рыл Г. t "dern board е ылды) 
RI ны кезен ЕТ many big тз. Itis an excellent compaier for 
3 AM ou lm ie raning amd for learning progrmmeng with its 
a Е рл 1 Mi Шы Ф. ыза machine ngu B and үні il ck кашу arpanded 
x "E ТІЕГЕ- игы ТҮ memory, Full Basic, ASCII 
T ТЕ м1 € есте esie Keyboards, video charactar дания, air. 
"a 207 ч тырша ытай ЫЗ ші Bless you buy another sman ter. see й it 
E ЕГІ Т.Ш жаман a Chi m т жете n OM e 
| Hn | m Wm ie M auditas displays, Powe Supp. Aa Ampther OEM'S use a tor mamng and RED 
КЕТ Т шы ытты лын pines in mis нің and Speaker, Fully sockeked for al IC's: Final cost 
| T ж, + ie YONI of in warranty repairs, Fin) decumentstion 
1% xi he Мер pe тей Tra Saar ЕН mciudes a ROM monitor for pro: 
в атама има 1] оаэ, editing and ryecution with SINGLE 
I " иті єр ior pragram (емеді which ЕК not in- 
ates 0! 
E Wo я chode in others at the same pnce. With SRMBLE 
i oa “ STEP pou сал ме те тесто осыны chup opera- 
5 aa, iH s beg with The utique Dens address and data bus 


duplas байга. duri and ег executing m- 
біліне Also. CPU mode and иерип cycle 
are decoded and displayed on 8 LED indicators 
An ВСА 1851 videa graphice chup allows you to 
connect o your oven TV with an тиарелмүе wideo 
modulator Ко do graphs and games. There 5 8 
speaks: чумага chided lor whiro your cen 
muse g usH many music progeams aleesdy 
wiitien The реак amplfier may sso be used 
ш пме neays for control purposes 

А 24 key HEX keyboard dudes 15 HEX keys 


E 
Е 
Y 
X 
Ba&StNE чулдук 
$ 


i 
Е 
| 


| 


{ 
б 
Е 
жаша 


A 
& 
.X 
[ч 
і Е 
295 5 
зия 


Run ·. 


Thes 15 truly am astounding value’ This board has 
мел designed bo allow you to decode how you 
жәні Ы opfioned The Super Expansion Baand 
котах with 4K of low power ПАМ fully address- 
аа ampehera in ВАК nth Гк memory pri- 
іні and a сәтінің Кішік Provisions have 
been made fos all other opbons on the same 
board and it his neatly into Ihe hardwnod cabinet 
alongside the Separ Elf. Tha board excludes 5015 
Jor up io EX of (2708, 2758, 2715 or i 
21 T6) and е Ву pockebhed. EPROM сап be used 
Yor the пзи and Tiny Basic сї other purposes 

А ІК Super ПОМ Мали $19.95 5 avadaite as 
an (уй toam ppben in 2708 EPROM which has 
been. prepéogramened wih a program loader! 
Ebor and error checking mil fle cassette 
read wile software, {герр cassette bie) 
жүн moclutmee froth (шей М пісе rejsie 
fave and redo! Жын move сафару and 
viii graphics diver with boning cursor. Break 


Ouest Super Basic V5.0 
A new enhanced version of Super Basic now 
available. Guasi was ihe bril compan 

wandwide to ship a ІШІ sae Basic for 180 

Systems. А complale funtion Super Basic tw 
Raa Cenker inciuding райпо point capabehty 
wiih scientific nolati0n Vu range 
x LTE), J£ bal пни +2 billion mult dim 


p 


4118 2008 Oymemic RAM 
e 0518.40 


FAOM Eraser 
assembled 25 FROM састу $37.59 
Смт iiec $89.50} 6 PROM capaciry OSHA 
UL тінінен $78.50 wid mer $108.50) 


NiCad Battery Fixer Charger Kil 
Dpens shores) thi! won 1 hold a charge 
эк] (т charges Ehirm up, All іл nne Ки. на А 


290 Microcompster 
16 ba LO, 2 МН . 2€ RAM. ROM Bd 
чыл Eec for . Bare Board 
JS, Full Ки $99.00. Моно $20.08. Power 
Ка $35.08, Тәү бик £30.00 
8-100 Computer Boards 
BK State Godbout Econo ПА Ка 14900 
15x Sait Godbout Econo XIV КИ 269 00 
24K Sure Godbout Econo XX-24 Kd 414 (КІ 
УЖ мые Godboyt Econo XX-32 Ка 537 00 


15K [үте RAM KH 289 Q0 а siring Mrays. sling marspulason, cas 
Зак Dynamic RAM fat 326 00 деле 10 nt an toad. basic, dala and ma- 
ЗАК Dyname ВАМ Kt 499.00 chine language programs, and over го statá- 
Video interface КА $161.09 ments, Iunptions ad operations 


Type-N-Tatk by Votrax 


Tert іп speech synthesizer with ualim- | 


Hed vocabulary, buill-in tani to speach 
algorithm, 70 In 190 bits per second 
speech synthesizer, В5232С interlace 
$35.00. 


ienne through 1581 бәтес postage $475 
Modem Kit $60.00 

Sulle of the art ong , answer No tureng neces- 
say ҰЮ compabole 300 baud 

асали coupler plans included Bd Only 
517 00, Arce n June Padi Electromcs. 
Gremila Color Video Kit $69.95 

32 x 18 siphanumancs ano жаа. ub 8 
Colors with БМ? dep. ІК м EODD Plugs 


1802 16K Dynamic RAM Kil $149.00 
E»pandatés to БАК Hasden refresh w clocks upto 4 
МН: w né war sabes. Addi TEK RAM $25.00 

$15 00 
эне VÒ вк.) 5-100 4-54 acpansion $ 9.06 
Super Montio 1.1 Souma Listing $15.00 


Muti-voll Computer Powar Supp 

v 5 amp, = 18 Samp. Sy 15 атр. Sy 
Samp, (ar 5 amp, - V2w open тің, + 12v 
are гішізімі Base: Ки $35.95. RA wah chasss 
and ali hardware $81.95. 824 55 ОЙ sfuppig Ka 
amo Super Gf 44 pen bus No Мб res. graphics of hardware $15.08. Woodgran cate $10.00. 
On board RF Modulator Ки 24.95 $1 50 shuppang 


TERMS: $5.08 min. order U.S. Funds. САН! residents add 6% tax. 
$10.00 mia. BankAmericard snd Master Charge eccepted. $1.00 insurance орт, 
Posisge: Add 5%. С.0.0. $10.00 min. order. 


Circie 315 on inquiry card. 


Super Expansion Board with Cassette Interface $89.95 


program . 


pius losd, reget, тип, wait, іру), memory pro- 
lect, пеи select and single piep Large, on 
and optional! ВИЙ! 
ond low address There i$ a 44 pan standard 
connector siot tor PC cards and a 50 pin connec: 
ioe slog for The Quest Super Expansion Board 
Power supply ҰМ sockets for sll OC's ate ii 
Chuded in the once plus à Өзін 127 ра, instruc: 


бароя Larger game Малу schools and fmer- 
Sites art using Wee Super EH 24 à Согда Od Shady 


Remember, either computers orty offer Super kf 
тығы at мог cont or vor at ait Campane 
before you Oey Super EB КИ $106.55, НИЙ 
addres: ороп $3.95. Low adden: орой 
$9.95. Custom Cables woth dniled and labelled 
pienglass fromt gane! $24.95, All metal Expan: 
won Санті. pavvied and БК screened wih 
room for 5 5:100 boards and power supply 
£57.00. HiCad Battery Memory Saver КИ 38.03 
All kis and тиит aso completety assemtind 
and tested. 


Onesidata, 2 sofware pubbcabon bor 1802 com- 
pute users м available try subsonption for 
$12 00 per 12 sues. Single issues 57.50. is- 
sues 1-12 bound $16 50. 


Free 14 page brochure. 
ol complete Super Ell system. 


Moews Video Graplves $3.50. Games and Music 
$3.00, Chap 5 Камри $5.50. 


points can be used with the register dave feature 
1o isolate program bugs quicidy, men о та eth 
ange step Н you have me Super Expansion 
Board and Super Мп me mordor 15 up and 
running 21 the push of & Catton 

Other on board options include Parallel ерш 
and Output Pers with full bandshake They 
alow easy cannecbon of an ASCII keyboard $0 me 
input port RS 252 and 28 та Cemani Юг 
teletype or cher dence are ол board and if you 
need mone lere are two §- TIO slots for 
slate RAM ar video boarda Algo а 1K Super 
Моніки version 2 with video dover bor Іші capa- 
behty display with Tiny Не and а үйе ontara 
board. Pare 1/0 Forty $9.85, RS ZI? M.Y, 
ПУ 20 ma I/F $1.95, 5-100 34.50. А 58 gin 
Commodore Set with oboe cable б туне 1] 
$15 25 fot ему cochechon етеп rise Super 
ЕШ ard the Sapi Етене Beard. 

Power ty Kit for the complete system [38s 
Миб-уой Power Supot) 


New improved laster versn mg- 
mimber ккі essen^uily enlenet капает. 
Also, an exdusmt user expandable command 
hbrary 

бөлді and Рағаһы UO included. 

Super Basic oo Cassette $55.00. 


EW Il Adapter КИ $24.95 
Plugs iio ЕНІ oranding Super ЕН 44 and 56 pin 
plus 5:100 bus expansion [Wifi Super Ех. 
panson) High aed low address deplays stale 
Ad mode LED's ҳиюпа! $18.00. 


Super Color S-100 Video Kit $129.95 
Expandatte to 256 x 192 wegh reschution color 
graphics 6847 with all display modes camputer 
controded Memory mapped 1K RAM expanda 
ber to 6K 5- 100505 1802. 8080 8085 ZEO ес 

Deslers: Send lor excelteat priciag‘ margin 


Editor Assembler £25.08 
{Requires mitmum ef АК fer EA phus ater 
gourca| 

1002 Tiny Satie Source listing 713.59 
Super Mosia V2 0/2.1 Source Listing $20.00 


FREE: Sead tor your copy al aut NEW 1981 


QUEST CATALOG. Include 482 Hamp. 


BYTE October 1921 


501 


STOCK MARKET 
NORTH STAR 


Double Dens Disk w programs, dala 
on over 100 stocks 

Create, build, mainiain data files on 
Stock prices 
Adjust lor splts,stk dws compule 
relative strength 


Portfolio Perlormed data from disk 
liks, gain, rale of gain, yield for each 
itam and for total 

Evaluate call options risk reward 
Requires North Star BASIC DOS, 32K 
Disk $35 document $4 separate 


Lands Associates 
8005 Jih St, S.E. 
Evarett, WA 98205 


Circis 104 on inquiry card. 


КЕН FROM SOL WABER 
Ты майгы [hat powers your personal computer 
сүннеті i5 "роіи." Fried mih үзбе різ and 
прав interferanea ІһМ can скде information 8944, 
itquipmant таса snd (тий өледі latura 
Protect pow data aed equepmecd. Рену your poret 
wih 0 ngm Роа Мим” Ling Monitor Powe 
a мир in Fri 20 page Сико, 8 
nw 


JGL WABER Electric А еса SOL kiusiras, Ine 
w Harvard Are Heie. W 000231809] 456-5400 


ий: TU 5 n 


Я 


p Ww DUM 


GRAPHICS HARDCOPY 


| ON: EPSON PRINTERS 


CENTRONICS 739 
IDS 4456 
TRENDCOM 
Парта toy thier on the scopen io tho pringar 
To Order Той Free 


1-800-344-7493 
(M їп СА. Er lot Senece 1209) 667-2688 


AAACROTRONICS ic. © 
1125 №. Golden State Aid. Soe 
Turlock, Calicmis 95380 


Сігсіз 207 on inquiry card. 


OE 


The Largest HP Dealer 
in Connecticut 
Calculators and Computers 


the ( arrington (om pany 


METALS DRIVE, P.O. BOX 392 
SOUTHINGTON, CONN. 06488 


An Instock /Full Service Company 
Cali for discounts 
Connatticut Toll Fres: 1-800-382-3731 
Out of Stats Call: 203/628-5511 


ГД] Breet 


OPTION 


THE STOCK OPTIONS 
ANALYSIS SYSTEM 


A complete software package 
for valuing puts and calls and 
analyzing all types of option 
investment positions with your 
microcomputer (Apple, 


TRS-80, CP/M aystems"). 


complete system $2502 
manual only $15% 


FINANCIAL 
| im SOFTWARE 
SYSTEMS inc. 


£05 Gichwist 713-696-1456 
College Station, Tx. 77840 


"TM ТАНОУ. APPLE. ӘНІ. rirapictmely. 


Circle 152 on inquiry card. 


$ 2020009 090000 fH pio 


00 
00 
10 
10 
50 
30 
20 
22 
29 
83 
84 


The Programmer —. 
The Communicator. 


Call or write for discount on software. 


EMPIRE SYSTEMS CORPORATION 
18604 Rolling Acres Way 
Olney, Maryland : 20332 
Call (301) 774-7330 


Prices subject to change 


Circia 410 on inquiry card, 


New SYSTEMS LANGUAGE for 
ERG 66-696 CPU and 
Motorola's KOM board. GS, 
Compiler, Monitor, Assembler, 
Interpreter, Virtual Memory, 
Screen Editor, DBL Precision 
Arithmetic and more. En- 
hanced FIG-FORTH Yocabu- 
lary. Environment: stand alone, 
Ве! Lab's UNIX, or 
Whitesmiths' IDRIS, etc. 


$795 


EMPIRICAL RESEARCH 
GROUP, INC. 
PO Box 1176 
Milton, WA 98354 
206-531-4855 


Circle 144 on Inquiry card. 


PASSIVE 
SOLAR 
ENERGY 
PROGRAM 


Gliassize* —ihe program to 
aid you in selecting an 
appropriate passive glazing 
area. Glassize* allows you to 
balance aesthetics with 
economics. Package includes 
disc for TRS-80 or Apple Ii 
along with users manual 
containing sizing methods and 
Climatic data for 200 U. 5, 
cities. $150 postpaid. 


The Camroden Company 
Roule4 а Box 62 
Rome, New York 13440 


Gircia 80 on Inquiry card. 


THE VERSATILE EPROM se pea aa SYSTEM 
2704. 2708, 2788, 2508, 2815 
2532 iT [.1, 2232 (T3. pinih and RUNES 
f мт т 
ES Of 27-52 OMTEL pitoutk, THB 2716 Б supp: 


т 
Mo personally темпіне пш Or potii Geer 
supplies required 
5-100 compe. 


ог EPRI 
(0065 £80 ai hou thee MENU- and UHR IO Commande 
UMPRO board (А E T| wh estena таға — | 


УМРЯОМ фаи-и soltar рес 525" of В” 
CROS. &" CPIM, m НОЯТНЕТАЯ 


|- ; 
UMIPROM EPROM baard кімге, write Mw "lar 


TERM ASTER 


CERT IMC. 
„5020 Мө Сн 
Е! Paso Такая 
Пн 54814583 
CE x m regard bere e) CATAL ИВиС 


Ната а. m а eee ными ni МОЙ ТН ТАВ 


Circle 63 on inquiry card. 


PRICE 
BREAK THROUGH 


We've done it again! As a leader in small computer sales we must comatanely find new ways го save customers money while offering quality product. Our most 
рма: seler, the Appie И Pius. t$ now avaiable wih 64K of user RAM o rhe unbearable price of only $1249 This is possible because we manufacture the 
К RAM Саға thar expands ihe factory Apple Il 48K ro it's maximum copacuy of 63K The Rom Card allows use of Integer and Applesoft Basic and other 
languages hike Pasca! l'a a must for Jorge date bases. Visicale, and the 2-80 cords The card ia made from high quahty components and has a full one pear 
цитату 


64K APPLE II PLUS* 


"48 К Apple I! Plus with 16K Ram Card E 1 a "= 


ОМІҮ 


ІБК « $1025 48K ~ $1089 
DISK Il DRIVE omii с $499 
DISK 1 DRIVE „~ $439 


Apple Cards and Hardware 


ПК Ram СмиЯБүССІ.......,....................1% 

Langusge бумен w/ Partal... © занта ssuasios DET 

Büeutype Prints wr /Wterlaca Card... , "—— ка ФО 

Hepa Micromodem D... cones Aris e EE 
+ афаайвгатлавте 


raip фказьа 


SHIPPING 


‘oo ali pre-pald cash orders 


чац фачфифйрия аф раце ра 


TEK Ram Card by Microech...., teere TP. ПР, 
ABT Homeric Keypad (ald or пен Бүт}. |... os... 118 
ALF 3 ТекаМшк Cas екон ока риа ь ВОВ 
ALF 9 Voice Мины Сатбаев озан нач е ШШ 
Lazar Lower Casa Pius Lr eae NUNT. CET 
Мит Н Diek Drbesn (4-48 R AYD. waa psn encase 

BS АЮ Serisi Рага! Card ААТ.................І @ 
Bup-R-T ermimal BÓ Column Сағӛ..................З? 
EVA EVNA Мораме E" Пай Coanmaller ее вка а вн «ШВ 


Epson МХ-80 CALL 


Анейак 9550/9281 m / ER Butir. == .“. өөзөд-.. «ІЖӨ? 


gaara Th СА со” о. 


[1 a 
419 Propia D PETETTFTETTTPETITIUCIT UI TM 6 


SVA 2*1 Single Do» W Dih Соанойег,......... , SÉ C. ioh Btareviter 25 CPS cavers эй т» 5 а оао БВ 81D Disk [тиҥ......... SEC eee aR Ыл» я эп гт Ш 

Тинмінісізгі Рива...,......................... LLP С. іне бізгетінет 45 СР5...,....».............. ИХ. 815 Dual Otek Drtva (Dil. Den]... oe or nno RE 

Заале Hia Шы Pan. o onnieoinasreaczeness EB Ерни» МУ- ..... PROSE тееанскионьегтияйянианттғ, CALL Prin 

Toig ov Appiano Уаш п: ПОРА terros ed Epson ИХЙӘҒ)Т..............-».4»-.>2---.. CALL E50 Гметіһса Modala..... Teeter № eer ites ae oe, 

таныса Ты. ....... ww Ғарн Tuer ШӘя-445..........-.. КҮРТЕ... LR Ram Меттнагү Models TZ NI Ел, жн —— eee 

Рычы Priedas tn cbe e NC GS. a i — 7 а Minim aa қалташа DAD LR. Rave Memory Module (by CunCmmph: oan e i5 
Эртеў] белің! Тит Сы... v*rpade4Mw abbr Tige oe eee eee eee ee ea tes | ет фи 


D. 17 ae L a ea a назвал ка су ... 


TOLL FREE ORDER LINE 
800-854-6654 


California and outside 
Continental US 


Сыч. ies MÉR 
eo 714) 698-8088 
ОР IBEX-BB Card... .... ... m— жи С: TEL Хы М4. BETA ССМО 


Serle) Dazariaca Сам.,,. ТТТ 
Video Monitors 


Зармыйм by Kaybeand Га..............,...........йь 
Music Syetmm 116 Vadom3. суден bed Pad koe MOD 
A/D + ОТА ПЫТАЕ. 2.5 аа ин анавиех ид гне ква ач um 


| --.--.-.. знач яз аат сотан е» 


л Шы = 
Chock Самай Card. na лазерное лата вка a a 
CPS MubHoacton Card , ee: T Ba ek 


| Тал pe. M үш Made ж Л y 
; Wu du 1 ЕРІ Е Ч 
/ ғ RO МИ ый a ли ALES t 


РСЧА 1/0 Unit w/32K Yam................. CALL 
Fiame write bor sare indermation shea! Eo МЕС compstas. 


Conmontce Pa i: 
Centronics ҒағайЙт! tatertece Сөті.-................ 
Апын Procomet Cart., ., F"PLBISHTBPSNM *"aramhmu 
Wa сытр кН ССЯ carda, pieces call ior bat peices. 


Saftware for the Apple 


Ум 9 В, pence Шяяғайаье һакһаярн ere | 
CCA Data Wonaqumeni, so acasannoccoanthufébnvoses 
oF яаа ТООК фай фиэвенез анч ов ч 800 
Wendie: Apple ВО cod. versica] аам" анан ич Кн эша 
Applewsütur , . HORS аьара орч пичии TT һа 
PE NS Bot] insonqensensuasvasacasccoe ИЙ 


Рови Валете Goltwara. „ана ens CALL 
о те m +itvat это 188 
Viel need Wistodas КЕТ не uibsuütbuthsusta 119 
Basi Еліма Алыш. аран крл ыран еа а к> о sS M 
Ртерамт........,:;Ҙ>5.., зі bu ійзачеоаье 
DOS Toeki.. миаз рю и EE] rewédconatsé сажа ва › | 
Теп Planes... erm s ккетеке» зови ева аза ТВ 
Dow Мааны Partiolo Етим ssaxasecaeussdsoeeve rd 
Dan Jonas Mews À Quotes Бароғта...,,.:;.......... 96 


араван é-paaenssbsp vn wa вае ага аа A 


Appie 
Comtrotler Gan. Bas. Eiir . tangak asaspadyhoans < „ИИ 


Ань )Leodex Video 100 IF BAW рис рая аточ + 


Ч 
р 
T 
t 


ы 


іӛеейчве тре киге 
МЕС 12° RGB Hi-Res Соин. +. 4254222224421524 
Тагай іе WU" Сойм........ азашпшавпеявип=яаж ғаваь 


consume 
COMPUIGTS май Order 


8314 Parkway Drive 
La Mesa, California 92041 


ЕЕ 


ғ ваш. ......, зв итин оитоя тит фитете 


Senyo F Green Рыварьит Белова 

Blane ir Eu es aera зна: игр es stilts no Е И ғ 
баз 
Eemo 


Е 


LE” Green Phospbet Эстери. .,„„ peste ones - 84 
13" Colui ш /vaxallend ШОН. а ФВ 


Circla 103 on Inquiry cerd. 


JM scotch ^ 


Buy she finast In ісін recording 


producta trem your DISRONMECTION, 
Г. 10 


Bla” Gels, лемі § 277 
B” Чин: side / делін) 27%” 


В” (reversible, tgl. deity) = 80° 


G” (ul. side, йы deni) 35" 
B” {мы side, db). density) йй” 
MC er VISA, add 1" 
^ Postaga ond handiing ілсіміні 
* Send cach, МО MC or УМА № 
DISKONMECTION 


ЖІ ЕЛЕСТЕТУ ноге noon CST 


Clrcla 128 on Inquiry card. 


P MAILING CABELS | ETC. 


M Continuous Form Fonleld Pin-Faed 

g White & Colored Frintour Papar, 
STOCK & CUSTOM Office Farms, 
Fils Cards, Rubber Stamps, Marking 
Devices, Offset Printing, Double 
Copy, Price Morking № Roll Labals, 
Pressure Sensitive, Cheshire, Plain 
or биттей Bock & Несіһ Sensitive 
Mailing Labels etc. ot LOWEST 
POSSIBLE PRICES & Fast Delivery. 


[ 
[ 
[ 
[ 
| 
[| 
| 
SAMPLE PRICES: [(Postpoid} 
| 
| 
| 
i 
| 


35x15/15b  Prassure Gumimed 
Labels Sensitive Back 


5.000 .... $16.50 .... $13.75 


10,000 ..., $31.50 .... $ 25.75 
15,000 .... $ 46,50 .... $ 39.50 
20,000 .... $60.00 ..., $ 51.25 


|! Conn. Customers Please Add Soles 
Tox. Cotalog $1.00 (Refundable) or 
FREE with your order. 


| HANDICRAFTS Барі BT 
24 Winter 5h, Stamford, Cr. 05505 


Circle 163 on inquiry card. 


$ GET YOUR SHARE $ 
Join tha thousands of winners who have Elli 
en their computar Interest K ergal a Socciss- 
lul dala processing-based business, and: 
BHARE IN THE MIMIMICROPROCESSING BOOM 
Read thlg excting new book: 

KING ITIN DATA PROC. INS ~ 
ON YOUR ОМК IN THE EIGHTIES 


Written by experts in ihe computer business, 

Ihis book снаата al yeu need Io ge started, 

игиге: 

* How їс locate marutácurers who will hep 
linance your new wenkure. 

“ҰЛТЫ types Of businees are avaliable and 
are best for vou. 

« Actual sources of Veniura Capital looking 
lor new businesses. 

+ Complale guides Кк pricing, sales piirto- 
Шой, афу г, publicity, amd гай 

+ Dozens ol sources ol Informalion [© halp 
vau bulg your busimgss. 


| To order, just clip Ihis ad and send with only 
$19.85 to: 


THE SEABIRD PRESS 
PO Box 461, Lexington, МА üz173 
Full 30 day money back guarantee 


Сігсів 430 on inquiry card. 


STATISTICAL 
SOFTWARE 


ELF — Sitepwis& ragreszion, fac- 
tar analysis, сенге поп coeffi- 
chants, crosstabs, simple statistics, 
t-tosts, ANOVA, stepwi&k discrimi- 
nant analysis, all BASIC transfor- 
mations and more. $200.00 

TWG'ARIMA = Box-Jenkina for 
seasonal and пол-звәзоегз! models, 
identification, estimation and fara. 
casting. Introductory Price: 
8250.09. 

Each includes a database 
manager, гтигпегію software Қау» 
pad, and is menu-driven. Each ra- 
quiras an Apple 11 with Applesoft, 
АВК. and DOS 3.3. 

For lurthar information, verite 


E». tT 
4907 Lekota Road 
Р.О. Box 10114 
Alaxsndeia, VÀ 22310 


"opie Е мні АршаноН sre badges of 
Tht Apple Compri Company 


Circle 365 on inquiry card. 


НЕМ 5-100 
DOUBLE HEIGHT ' 


147 HIGH PROTOTYPE BOARD 


* Regulators proide 
Ey dp RÀ, + 120 m ТА 
" ішперіз ever 126 (G's 
pius 1М4уре Compactors. 
* Hoare power Фп 


with 28 distribuled лл. 


0.1 uM cope 
13°" HIGH ЕХТЕНОЕЯ CARD 
“ Scope probe hnager on 
mach Iraca Amm 
к бошай race belweon " 
signal Nnes. 
" Нознұ peer УСОВ 


wiih removable jumpers 
lor Соне maturom gni 


Inner Access 
Corporation 
Bor III 


Belmont, CA 
dalal 1471 eee 


PROBLEM: 
How lo male your CPIM- or 1518: 
sysiem ta the 


2.8000 


Gael eut koe rj ӨЙ your рхғзаты сараый es) 
SOLUTION: 


Hy [fub ы ый cce ahh permis 
ZEX 22000 шри оп Im nun ure eir сам 
тщ ңының AT, Мп] a ра На 
шығында writ rofa ұлан РТМ ew 15161 Егіз DP EX 
Ы ы-у b Fo Dey Z-BOCO- ain Hl Ee Donc ттын, 51 
(hl Н Сач ій pour prototypes Fart Rr, жЕ АЙ RE 


| Ern аву aval Lube FED boant. 


vk д клят 2-4 Пеғейннитыны Paca, 
ҒА wieeh шн й розы писсашшы 

Ker, HTT АЛ, и oHa йі Lari 
Ринг LA, aud мп анин ee ыы ЛГА, а өн! 
аке ДЕК nan nene сю Tha peas зға Ота ым 
Вакар fest pha ТАШКИЛ, в йына Къыш compal 
Zl ruit ruat Кп iria Pow Ан Wes 20 ек ТЕГИ? ir» 
Ching support Нн mind Eemgmenibpd am] noe 
саса od eoe. 


ZASPackaQh cpw — 5355 
Wo/ ШЕП. 
Катий Only 
МЕРЕН чы еч Sige оаа" Бі 


Box С Horace, С Bidag |: 30347-4898 


Бігсін 391 on Inquiry card. 


MULTIBUS for SALE: 


SBC 86/124 ...... $1200 
SBC 80/30 ........ $ 450 
SBC 084 ........ $ 900 
5ВС 604  ........ $ 85 
$8С 614 ........ $ 85 
ВЕС 556 


Much more in stock, We buy/swep/ 
sell anyfall computer systems. Add 
2% for shipping/‘handling. 


Oracle Electronics 
& Trading Co., Inc. 
467 Hamilton Ava., Suite 22 
Palo Alto, CA 94301 
(4 16) 321-7650 


Circle 278 on Inquiry card. 


68000 


ER(GO8-695 68000 CPU in pro 
duction. Meels or exceeds 
IEEE6S6 5-100 standard. 


$1995 


Available software: 280 
emulator, 68K FORTH sys. 
tems language, Wihiteamilns 
UNIX-Illke IDRIS—OfS with C 
or Pascal compilers. 


Integrated 6800 systems also 
avallatle. 


EMPIRICAL RESEARCH 
GROUP, INC. 
PO Box 1176 
Milton, WA 98354 
206-631-4855 


Circle 145 on Inquiry card. 


^ Ceumpuler compete 


Papar Tape Punch 


From JAddmasker (миўин рп — а sab- 
conlainsd paper Jape punch which makes 
Б, В, 7 or &-lwal tapes ві epeeda up to 80 
ope. Parallel dala keyboard [nputs, mama 
back space, tape [ow amp, TTL level com- 
patibie, p б level {ANSI}, optional НЕРІ; 
РО ыны роп an вигов. Maximum В" 
real, shndand hub. (7000 temi). Onlonal 
Btachmant fer standard fanfolct bape. 
Солішсі Addmaater Corporation, 416 Juni- 
paro Sarra Drive, San Gabriel, CA H1TT7B. 
Talaphona: (213) 681-3008 


Сігеін T on inquiry card. 


"т 


rand Opening Sale 


Here we grow again 


We're celebrating the latest addition to Jade's Retail Division - our new 
store located in Woodland Hills at 21800 Ventura Blvd. 


New from Jade 
The Bus Probe 


Intersell 


Sellum I 


| Inex ive S-100 Diagnostic Analyzer | NEC Spinwriter w/ Intelligent Controller 
P %, =>. 


Бөз PER саара! sdawn pw 

igcilloscape. And you don't have a front panel... 
| You're not alone - тані computers have their 
oocagional bad days. Bul without diagnostic 
equipment auch as an oacillascape (expensive!) or 
a front panel (expensive!) it can be very difficult to 
pinpoint the problem. Even if you hove an 
extender board with a superfast logie probe, you 
can'l ace more than one signal at а time, You're 
stuck, right? 

Nal anymore: dade is proud to offer our cost. 

effective solution to the problema mentioned 
above, THE BUS PROBE. 
Whether you're a hobbyist with a cantankerous 
kluge of a field technician with an anxious 
computer iwner breathing down your neck, you'll 
find THE BUS PROBE speeds your repair time 
| remarknbly. Just plugin THE BUS PROBE and 
уаш] be able to see aff the IEEE 5-100 signals in 
аспап. THE BUS PROBE allows you to sec 
inputs, cHilpuls, memory reads and writes, 
instruction fetches, DMA channels, vectored 
interrupts, 8 or 16 bit wide data transfers, plus the 
three bus supply voltages. 

An on-board pulse penorator can provide 
repetitive revels, interrupts, or wait states, for 
trouble shooting. 


TE n nihavean 


TSX-200BR Bore hoard ......,. ..... $59.95 
TSK-200K KH P , $119.95 
YSX-ZIMJA АБТ . . . $149.95 


3 MN Zn CPU, V x 25 display with graphics and А 
ғайын, ТК ЖАЛ, А BOM, parallel serial cassette 
тікеілггәа, A ler eaae, ПИРУ keypad, I0 aperial 
fuiet Дехи, reca. СР M 2 


МЕС-8001А JER CPU keyboard $1005.00 
NEC-HOIZA Г Owith 12K RAM .. $695.00 
МЕС-НОЗТА Dual dink umil . .... 81095.00 
VIIM-HSIZIM) I2" green CRT. . . $268.85 


| NEC 12027? Hirra AGH color CRT $1045.00 
YDIC-861212 172" color monitüar .... 8479.85 
МЕС-90105 СР.М 2.2 for МЕС. . $150.00 
AEC-HMNNIS боса. accting softur 


8375.00 | 


| ENID-000424 


„ТЕК mi 


rial, Centronics parallel, and current 
loop interfaces е Selectable baud rates 5010 19,200 
* Automatic bidirectional printing е Logie 
seeking * 650 character buffer with optional 16K 
buffer * 55 characters per second print epeed в 
Comes with vertical forms tractor, ribbon, thimble 
and cable © Diablo compatible software > 
Available with or without optional front panel 


PRD-85511 ІК но front panel . $2785.00 
PRID-55512 (6K no front panel .. $2895.00 
PRD-55515 {К w front panel ..... $2995.00 
PRD-55516 !5K w front panel $3095.00 


Interaell МЕС 35000 

Intersell has announced that, available in 
September, they will offer à version of the new 
МЕС Model 35006} Spinwriter (30 cps) that will 
bring to the customer the same standard features 
as the Sellum I (except the tractor asgembly which 
is optional on the 35006) but incorporating the 
added features of the NEC Model 35004 


PRD-55351 525000 IK . .... %1995,00 | 
PRD-55352 25000 ІБК 82055.00 
PRA-55100 Deluxe tractur орі $300.00 
JADE 
Disk Sub-Systems 


Shugart, Siemens, Qume 


Hundsime metal cabinet with proportionally 
balanced air flow system. 9 Rugged dunl drive 
power supply e Power cable kit * Power switch, 
line cord, fuse holder, cooling (an. е Never-Mnr 
rubher feet э All necessary hardware to mount 2- 
X" chek drives, power supply, and fan е Docs not 
include signal calle 


lua! 8" Subanuembly Cabinet 
END-00040240 Bere сет 
ЕМІЗІКИМ21 Cobert Ки 
END-000131 A& T 


H8" Drak Drive Subsystema 
Single Sided, Double Denaity 
END-MID435. Ke uec 2 FDL K Ds $924.95 
47a 2 РРА 81124.05 
END-AKIO433. Ki à 2 SARJ Na $999.95 


$59.95 
$22544 
$155.05 


| END-UOUATIA. AE Га: 2 SA 51195.10 


A" Dish Drive Subuvstems 
lube Sided, Double Гопан y 


ENDA Ани 2 DT As $1224.05 
EN1-(HI0427 А & Tw 2 PT Hn $1424.95 
ЕАН Ани 2 5Д-М5/ Ён & 1465.04) 


19700103437 А & Tee 2 ЗАМ бы 
Circle 188 on Inquiry card. 


| 2 Drives . 


"e Tm x Special 


ü еб. ue Sale Price. | 
к | 


QUME рТ-8 
1 Drive... $524.95 each 
2 Drives . $499.95 each 
10 Drives $479.95 each | 


Jade Part Number MSF-750080 


SIEMENS 8” 


a" Singl<Sided, Double-Density Disk Drive 


1 Drive ... $384.95 each 
2 Drives $349.95 each 
10 Drives $3824.95 each 


Jade Part Number M&SE-20] ІЗІ 


Shugart 801R 


8" Single Sided, Double Density Disk Drive 


1 Drive ... $394.95 each | 
2 Drives . $389.95 each 


Jade Part Number MSF-JO801K 


BA" MPI В-5 I Drive 
1 Drive ... $234.95 each | 
$224.95 each 
10 Drives $219.95 each | 


Jade Part Number MSM-155100) 
END-0213 Case & 


Micro-Sci 
Apple Disk Drives 


Increased Capacity - Decreased Price 
40 pr 70 (track drives 6 operates with [3083.2 | 
33, Language System, and the ZAO Softcard ж 40 
and 70 track drives may be mixed on your Apple TT 
ә With two 40track drives you peta 12. 8 inenense 
in enpnciLy, 4008: improvement in trück-to-track 
access, and save about 15% +» With two 70 track 
drives instead af four 35 Irack drives vau get the 
same capacity, ЖҰР» improvement іп (track-to- 
track access time. and save ubaut 405, 


$74.95 


1002-2140 А А-0 mih cable , ‚ $358.95 
1D1)-2370A  A-70 mith cable $529.95 | 
[OD-2300A Microsc contraller .... $89.05 


Dual-Mode 200 - Malibu 
200 СР 5 г B mains or 70 CPS/]9 x 18 matrix for ініге 
gmafity, sores up о 12 different fonts, Airea dot graphics, 
angir whet and ітихоғ feed, К8272С and parallel interfaces 


PRM-35200 Duoi Mode 200 4424244 $2695.00 


BEST BUY in PRINTERS - Epson 


МХ-70 112 column, A0 CPS, $ x 7 dot matrix, adjustable 
trartur feed, È герби» 
PHM-27070 List $459 ,. ‚ $399.95 


MAX-BO 137 гајыт, АЙ СРУ, bidirectional’ logic seeking 
printing, 8 x 8 dol matrix, adjustabMe tractor feed, & 64 
Дғарһтга chanrrirra 

PHM-27080 List $643 . $474.85 


МХ-НОЕТ вете ая МХ40 with friction fred 

PRM-27082 Liat $745 . .. $574.95 
MX - E) 233 eduman, coerespordence quality, ина. high 
rewMulinm жғарйғя, up № 15" paper, friction fred & 


renun wie adjustable iraciur feed, IN x18 dof matrix, 8t 
CEN, programmable foema handling 


PRM-25100 List $845 ...... .. , 8795.00 
PRA-27084 Sería! interface. , $89.95 | 
PRA-270HN Seria! ну & 2K buffer 5144.95 
PHA-27081 Appie card $74.95 
РНА-27082 Apple cable. $22.95 
PRA-27086 IEEE 488 cord ., ‚.. 852.05 
PRA-27087 TRS-HUcable .. ........ $32.05 
PRA-27085 Graftrax ff ........ $85.00 
PRA-270B83 Етіға ribbon ...., ‚. $14.95 


DISK DRIVES for TRS-80 
2T more starage, £ times faster, 40 track nth free patch, 120 
йау warranty. 
MSM-12410€ Save $125.00 !...... 


8" DISK DRIVES for MODEL II 
? бри Ме denaity drives НА cabinet, power supply, & cables 
END-000433 Kif ................. $1050.00 


16K Atari 


$359.95 


ATARI BOO - Atari 
Санте perv empirie ah high rexelubwn color 
ағардығы, йа ЯР побили, 4 cnniralirr porta, internal 
zpeaker, [64 KAM НК ROM 


SYO-20HDA JEK Аше 800... . $758.95 
Atari 800 with 32K of HAM ... .. $790.95 
Aiari ВО with АНК of RAM . _.. 848,95 
УҮО-2040А ГК Atari ЖМ ..... .. 8358.95 
MSM-S30810 Disk drive ... .. $595.00 
MSM-350815 Duoi drie ...... .. $1355.00 
ICYX-A05nA 850 інігдер — ... . $199.95 
MEX-16853K 16А RAM module 569.95 


| SFI-24101]005 Уйга йс о. ...... 


16K MEMORY UPGRADE 
Add МҚ af RAM to your TRS-£0, Apple. or Exidy in just 
minutes, We've soid thousandas af these IEK RAM 
updrades which include the appropriate memory chips Гав 
apectfied by the manufacturer), all necessary jumper 
hiorka, fool-proof instructions, and oor I year guarantee. 


MEX-16100K TRS-8O hit ...... ‚ $25.00 
MEX-18101K Apple kit ....... . . » $25.00 
MEX-18102K £ZExidy kit ... ......... $25.00 
16K RAM Card - Microsoft 
(There is life after ЧАК! 
МЕХ-16300А А47... ...... ‚ 8174.05 


7-80" CARD for APPLE 
Тит computers іл one, 2-80 & 6502. morc than doubles the 
power & potential of your Apple, includes Z-80* CPU card, 
CP M22. & BASIC-80 
СРХ-30800А AET. 


Ф Pp" к 


$299.95 


APPLE CLOCK - Cal Comp Sys 
Real teme clack w ee и 
‚ $109.95 


IOK-2030A A&T . 


\ гзевта 


8” DISK CONTROLLER 


New frum Vista Computer, single or double sided, single or 
dovhle density. compatible with DOS 32/33, Pascal, & СРМ 
ых 


IOD-2700A АёТ............ ... 


8" DRIVES for APPLE 
Controller, DAS, two 8" double densiaty drives, cabinet, 
роне aupply, & cables 
Special Package Price Ан, .... $1309.85 


PRINTER INTERFACE - C.C.S, 
Centronics type ЇгО card ш? firmware 
I01I-2041A А4Т.......... ..... ‚ 699.95 


AIO, ASIO, APIO - S.S.M. 
Малы roksan e iet DPL IE 


101-2050K Par 6 Ser kit . .... $139.05 

[O1-2050A Par & Ser Ай Тоо... ‚ $189.85 

[ОЮ1-2052К Serial kit .........,....... 889.95 

101-2052А SernalA&T ........... .. $90.95 

101-20854K Parallel kit ..,.... ..... 660.95 

101-2054A Parallel A & T атган тк ишик іа 889.95 
A486 - 5,8.M. 


{ЕЕЕ 488 controller, uses simple basic commands, 
includes firmware amd cubile, } yenr guarantee, (aee April 
Hyte pg 11) 


1OX-7488A AGT ............ ..... $309.05 


CPS MULTICARD - Mtn. Computer 


Thrre corda in ane! Beat time clock: етиб г, ral interface, | 


6 parallel interface off un arie cod. 
10Х-2300А AGT .... 


РЕТТЕ 


Apple-CAT - Novatian 


Software sefeciable 1200 or 300 haud, direct connect. ante | 


ansuvr "аша! auxiliary Heire КӨЛ” serial port for 
$325.00 


| prinier. 


IOM-523ZA Save БӨЛ" 2.2. 


£499.85 | 


AIM-65 - Rockwell 


БАП romputer with alphanumeric dismay, printer, Ё 
ke vhoan, and eompleie inmetesctianal та лы іа 


CPK-50165 IK AIM et nae Pe c $424,065 
CPH-50465 4K А/М... ....... $480.95 
SFRK-74600008E SK BASIC NOM — , $58.05 


SFK-64600004E JK assembler КОМ 8814.95 
PSX-030A Power supply ..... ... .. 884.95 
ENX-000002/ Enclosure ..., . ‚ 854.08 


JA AIM, AK BASIC, power kupply, @ coche 
Special package price ives 8675.00 


Z-B0* STARTER KIT - SD Systems 
nnper Z-0* computer ith RAM, НОМ, ГЧһ dpa, 
keyboard. manual, and ёш arca. 
CPS-30010K Xi ............. 
CPS-30010A AGT ........ 


SYM-1- Synertek Systems 
енд bead cumpmter uir LA uf RAM, AK of RUM, kei pag, 
LED рту. 20mpn È caascitr interface on Award 
СРК-50020А А47 .. 82. БАРУ 


ahh E 


Video Terminals 


VIEWPIONT - ADDS 
Detachabie heyboard, weno! RELTA" interfare, haud. rakes | 
from 110 te 18,200, auxiliary жетісі unt put pari, 94 x К display, 
ШітіМе serven. internntina! гЛағагіре ari 
VOT-501210 Sate Priced 


TELEVI DEO 950 | 
Счета Ыг етуда тї, split creen with birr hook, dcha ORT. 
рутата те Janch deve, onseren tabu lime, hiere 
auxiliary port, Мох № dot mani, elf Телі, кетүчү atine 
atir һу (Generell Electri 
VDT-901280 Lit 51195.00 $955.00 


$638.95 


Video Monitors 


Leedex / Amdek 
Frasonably priced іліға monitors 
VDM-801210 Video 700 12" БЕН .. 3138.95 
VDM-801230 Video 10080 I2" Ba W $178.95 
VDM-801260 12" Green Phospor .... 8180,05 
VDC-B801310 ІЗ” Colors ,...... .... 479.95 


12" COLOR MONITOR - NEC 
Hives monitor wath audio & walpiured raw 
VDC-651212 Color Monitor ....... $479.95 


12" GREEN SCREEN - NEC 
20 МН:, PSI phosphor video monitor with cad, | 
exceptionally high resoluiian - А fantaaue Mode ät a 
гегу reaaonabkée price 
YDM-661200 12" пісті” ......... S266,05 


EPROM Erasers 


EPROM ERASERS 
LS, Enginrering UV eeceer for өріп dA EP RAS 


AME-3200 AT .., база, $139.99 
Spettronica Ad intensity industria! eras 
AME-3100 Without timer... 889.50 
ХМЕ-3101 With timer , , $94.50 


rand € pening ale 


Circle 187 on Inquiry card. 


хжжкжх San Diego ****** Hawthorne ****** Woodland Hills ккк 


S-100 Memory S-100 CPU 


MEMORY BANK - Jade 
4 Mi: IEEE 5.100, bank selectable, 8 or 16 bhit, 
expandable from JER to 84K 


MEM-99730B Bare board ... ...... .. $49.95 
MEM-99730K Ки, no RAM ........ $199.95 
MEM-18730K !6K fit ...... зе $219.95 
MEM-32731K 32K fit ............. $239.95 
MEM-48732K 48K kit ............. $259.95 
MEM-64733K 64K hit оччигооущяюкя $279.05 
Assembled & tested ...... "PN add $50.00 


PB-1 - 8.5.M. EXPANDORAM II - 8 D Systems 
2708, 2716 EPROM board with bullt-in programmer 4 MH: RAM board expandabie from 18K to 64K 


МЕМ-99510К Kit ,................ $154.95 | MEM.18830K JGK hit ........... .. $275.95 
МЕМ-99510А А4Т7............... $219.95 | MEM-32631K 32K kit ............. 8205.96 


Zor 4 MHz 2.80 CPU board with provision for up to JA of 
ROM or 4K of RAM on board, extended addressing, IEEE 
5-100, front panel compatible. 


МЕМ.486832К 48K hit eo л чч $315.96 CPU-30300K Ku QOS R ARERR RRP AME Pe $236.08 
PROM-100 - SD Syatems . MEM-64633K 64K kit ............. $335.95 | CPU-30300A АФТ............... 8295.95 
"o. FA ley 208 & 2416 EPROM meee Assembled & tested .............. add $50.00 
 MEM-88520A Jade A & T ......... 8289.05 84K RAM - Calif Computer 8 2810 Z-B0* CPU - Cal Comp Sys 
& omputer Sys 2/4 MHz РАА + CPU wiih RS-232C serial ГО endon 
EPROM BOARD - Jade 4 MHz bank port 2 bank byte selectable, extended | шт MOSS 22 monitor PROM, front llb odi etit 
ТЕҚ ar 32K neca 27088 ағ 22) i, ІК бісыпаағу addressing, JOK bank әгіссіа Не, PHANTOM line allows CPU-30400A AAT | ‚. $260.95 
MEM-16290K Kit ..... eres 878.05 | Memory overlay, 3080 7 2780 / front panel compatible. | 
MEM-18230A А&Т............... 8119.95 ' МЕМ-64585А A £ T ........ een 6575.00 SBC-200 - SD Systema 


4 MHz 2-80" CPU ил aerial & poratiel РО portu, up ro 8K. 
of on-bogrd PROM, software programmable baud rate 
generator, ІК of an board RAM, Z-39 СТС. 

CPC-30200HK Kit .................. 8530,95 | 
CPC-30200A Jade A & T "nir X $399.95 


64K STATIC ВАМ - Mem. Merch. 
GIK static $100 RAM curd, +16K banka, np to 8 MHz 
VH-3- 8.5.M. МЕМ--84400А AGT .......... .. $626.00 


BO characters x 24 lines e тігіле 32K STATIC RAM - Jad 
e text, upper Ф inrer cour, user defined sym 164 M - Jade * _ 
192 graphics matriz, memory mapped, haa key board | 5.4 MHz expandable matie RAM board ures 21 HL's 22 4 MH тык РЕ @ E M О 
(прыг. р MEM-16151K JEK 4 MHz kit ...... $165.90 odates 2708. 2716 or 17322 EPROM. baud rates с 
10У-10Ө5К 4 MHs И 717777 BAAS ES | МЕМ-32151К 32K 4 MHe kit ...... $209.95 | ою о Paca i 
TOM ер Vr арр ddai Жат) $38.95 Assembled & tested ...... e RATES add $50.00 | CPU-30201R Kit ............ ec... 8139.85 

7 далы à CPU-30201A AAT ....... META $189.95 

' DB-B024 22 SD Systema 16K STATIC НАМ - Mem pee CPU-3020 n Hare hoard . "^ 
7 б ith keyboard UO. and | МН: 16K static НАМ board, IEEE S.100, bank selectable, = 

йй с Porra video oord with key ' Phantom capatuliy, addressable in 4K blocks, “disatteable Nov ati 
аң» ик 398.95 in ІК segments. extended addressing, lar pouer 
TOV IOR кр n" Pig aa ВМТ Ды... $174.95 | - 


VIDEO BOARD - 5.5.М. | 
B4 characters » IG lines, [28 x 48 matrix for graphics, full 
upper. ет case ASCH character aet, numbera, symbols, } 


ond greek letters, normal: reverae/bünking video, $100. DOUBLE-D - Jade 


Double density controller with the inside track, on-board Z- 


IOV-105EtK Kit ..,...... T $149.95 | gA", printer port. [EEE 9100, can function оп an 
IOV-1051A A&T sree he ch tae $219.95 oh dry бізі 
[OV-1051B Bare board ............. $34.95 " IOD-1200K Kit ..... 4 seras 4290.95 


TOM-S82004 List price $159 55 ,, $125.00 


D-CA T 300 baud, direct connect modem 
IOM-5201A Special sale price ...... $169.85 | 


a à1495"25»»A&tà Vu ubtbi 


Motherboards | IOD-1200B Bare board .............. $58.95 
ISO-BUS - Jade | VERSAFLOPPY II - SD Systems 


Sten, simple, and on sale - a better motherboard New daute density controller far Был 8" 6557 AUTO-CAT Auto ansuner /origtiate, direct consect 
6 Sim fa" x84 — | IOD-1160K Kit ....... nns [OM-5230A Speciol sale price ...... $238.85 
EC RS um board ee 50 $19.95 SMARTMODEM - Hayes 
bn n. наны малычға зе i 5 na Aiet к. ри - 
s a анесга) эк} а n DOUBLE DENSITY - Cal Comp Sys acd puni 25 рыне Haling, ЖЕ eus cipe s HM 


12 Slot fe" r Bj 


B^" and 8" disk controller, single ог double density, with 
MBS-]21H Bare board ........... $29.05 


onboard bom loder ROM. end free CP/M 225 and | ТОМ-5400А Smartmodem .......... $269.95 


MBS-121K Kit... .... ............. $68.85 | manna set. po ES ЕСЕ ШШШ ПЕЙ ee UL ONE ES 
МВБ-121А А&Т.........,.......... $89.95 | IOD-1300A A & T .............. ... $369.95 
ІН Sioi 1439" x 85") Place Orders Toll Free 
ME cee ы board... М ыы $-100 1/0 Continental U.S. Inside California 
MBS-181A АФТ.......... ....... 8138.95 шы. 800-421-5500 800-262-1710 
| G.P.I.C. - Jade For Technical inquires or Customer Service cali, 
Mainframes Our пеш I/O card with 2 SiQ's, 4 CTCs, and ! PIG @ 213-973-1707 
cu ШИ 101-1045K 2CTC's, 1 50, РРО. $178.95 — W 
MAINFRAME - Cal Comp Sys I01-1045A А4Т....... ...... ... $239.95 « 9 А P BR 
H alat $i mainframe with 20 amp power лиру | TOI-1046K «СТС, 2 SIO's, I PIO $210.95 Computer Products B 
ENC-112108 Ки .......... .. 8328.95 |IO1-1048A A & T ...... ........... $299.95 p 
ENC-112108 АТ ....... .. $398.85 | IOI-1045B Hare board w/ manual .. $49.95 4901 W. Rosecrans, Hawthorne Се 9,0250 З] 
DISK MAINFRAME - М.Р.С. I/0-4- S.8.M i TERMS of SALE: Corb, checks, credit cards, or | 
Holds 3 87 deers amd a 12 піз! $100 system. Altractioe | Bia ena Purchase Orders Irom nunahi firms ane institutions, a 
meal гайт и ih 13 пі motherhoord & гого rage, power 2 пегіпі 1/0) parta ріпа 2 paralel 1/ porte it] Minimum Order 515.00. California residents add Et 
миро. duri fans, Hate sudich, and other profrasianat PTOT-1010K Ait. ......... aa sasaaa 8179.95 tnx, Minimum =барреа & амы charge £L Ц 


Ігтішіге 101-1010А А ғ Т 3^7. --REERE XOGEEÉR $249.95 Ea l*ricing & availibility өмізнені to change rr 


ENS-112325 miih 25amppas. . $699.95 | IDI-1010B Aare board ...... ....... $35.00 г a Jo qp-8 Ff {| 


INTELLIGENT VIDEO I/O FOR S-100 BUS 


5 
E 


VIO-X 

The VIO-X Video 1 Interface for tha 
S10) bus provides features equal to most 
intelligent tarminals both efficiently and 
economically. И allows the use of standard 
keyboards and CRT monilors In conjunc- 


tion with existing hardware and software, it 


will operate with no additional overhead in 
S-100 systems regardless of processor or 
system speed. 

Through the use of Ihe intel 8275 CRT 
controller wilh an onboard 8065 processor 
and dk memory, the ViO-X Interface oper- 
ates independently of the hast systam and 
communicates via two ports, thus aimi- 
nating ihe need for hosi memory 


Tho screen display rate is effectively 80,000 
baud 


The УІЮ-ХІ provides an 80 character by 
25 lina format (24 lines plus status line) 
using a 5 X 7 character set in a ? х 10 dol 
matrix 1o display the full upper and lower 
case ASCII alphanumeric 96 printate 
character set (including ігір descanders) 
with 32 special characters for escape and 
control characters, An optional 2732 
character generator is available which 
allows an alternate 7 х 10 contiguous 
qp character set. 


75. 


ГАМ, ese 
COMPUTER PRODUCTS ҰЛУ COMPONENT SUPPLY INC. 


А-а ж-- 
Че 
" de 
L 28 02 8 TF т т 
Е 
i 4: 
қ E = 


prae 
"ғаны 


А 2! x 


Hi & EENE тт тг 
ш Асы? 


"o OS 0. 1 17 шш ош i 


1 
| 


The VIO-X2 also offers an 80 character 


by 25 lina fonmat but uses a 7 X 7 character 


set Ina & x 10 dol matrix allowing high- 
resolution characters to be used. This 


model also includes expanded firmware for 


block mode editing and light pen location. 
Conliguous graphics characters are nol 
supported. 

Both models support a full sel бі control 
characters and escape sequences, includ- 
ing controls for video atiributes, cursor 
location and posllioning, curser toggle, 
and scroll speed. An onboard Real Time 
Clock (ATC) is displayed in the status line 
and may be read or set from the host 
aystem. A checkeum test ia performed on 
power-up on the firmware EPROM. 

Video atributas provided by tha 
8275 in Ihe МІЮ-Х Incfude: 


т FLASH CHARACTER 

* INVEASE CHARACTER 

* UNDERLINE CHARACTER or 
e ALT, CHARACTER SET 

e DIM CHARACTER 


Тһе above funclians may be toggled 
together or separately. 

The board may ba addressed at any pori 
pair In ihe ЕГЕ 696 (S-100) host буе, 
Status and dala ports may be swapped if 
necessary. Inputs аге provided for parallel 
Keyboard and for ight рем as well as an 
aput for audio signalling. The interrupt 
structura |5 completely compatible wilh 
Cigilal Research's МР/М ®, 
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Additional leatures include: 


+ HIGH SPEED OPERATION 

+ FORT MAPPED IEEE 5-100 
IMTERFACE 

e FORWARD/REVERSE SCROLL or 

e PROTECTED SCREEN FIELDS 

+ CONVERSATIONAL or BLOCK 
MODE (орі 

е INTERRUPT OPERATION 

* CUSTOM CHARACTER SET 

* CONTROL CHARACTERS 

e ESCAPE CHARACTER 
COMMANDS 

* INTELLIGENT TERMINAL 
EMULATION 

ә TWO PAGE SCREEN MEMORY 


VIO-X1 -80x 255 X7 A &T 


$295.00 


Conversational Mode 


ViO-X2 - BOX 25 7X7 AAT 


$345.00 


Corwersational & Block Modas 


мя BGO A TERE 


1771 JUNCTION AVENUE ж SANJOSE,CA9S112 а (408) 295-7171 


Circle 395 on Inquiry card. 


о 


26 Megabyte 
Hard Disk Drive 


EE GEORGE Morrow's 
Thinker Toys 


DISKETTES 


ЕНЕ. PLASTIC LIBRARY CASE INCLUDED WITil MIE 
PURCHASE Ot EVERY BOX OF DISKETTES | 


22090 жән, 325 | GREEN 
Ton bus 422,75 Оне hundred boxes $21.50 B"DISKETTES 


то Tho new Zenith ZVM-121 fen! 
tures a РЗ! prom phosphor nue Ф 
Mang with iP MHz геа өле 
пера T", Switch selectable for 40/80 з» $ 
acter écreon. 11 | отрм өне 
г | with BO г eH 


— — UR. | 


GAKOYNAMIC | 16K STATIC QM ILLI — | 
51 1.95 | 513.95 | i $395 


4154 75 2167 2005 | 4 Че m vn $0; R Disk Drive 15 (bs. 


= | и Berga БИГИ nih CP Ме ревет 


1BKDYNAMIC | 2716EPROM | aL ton 1 Phe 
$2.10 | $4.95 а ЖТ: е 


tHe dria 8 few ab api r 
Бый ал WCA-ERH | 
4115 100.11 #5 | 100. 14.50 ТЕТ" - 777527 2-7. — ч taper: ine drive 2Ұ 4/600 per Gh 


Quiet 


2 732 ЕР РОМ Buss || | ball SHUGART SOR 
SALE :8.95| 2. uu) 395 
STATIC е SWITCHES | NEW 


md. 
ни 
b. 


| 


CONNECTORS “e 
| Hard Disk Drive 
i Packaged іп the same physical siav as the 
711: telewolt . ‚ А | = dard 5 1/4" minifloppy disk drive. The 
p inl а ior glores thirty timea as nuch dara (6.38 ие. 
.00 ; і unformattvd), accesses duta twice na fast: (170 кН» 
2784 А z раке тина б seconds) and Iranafers data twenty times [nator {5.0 
megah per second, } 
The STOR la factory весе 1o ы ысы the medin from 
! | en virónmemial contaminates. ftequires only DC voltage. 
“г”? і г " нщ Callfarnia Digital 8 € enclosure. $1500 


= — i ^T506 drive and power supply. 
direct connect Your Choice Shugart Associates SA400 removable 5300 


MODEM 5169 |; д! тек ap eran i 


Power Supply ү 


! 
Universal Data Auto құма 103LPJ 7219 | 9 VOLT SAMP 


ЧочаНоп Auto Cat R5232 “239 | | at vm 


Shipping: First five pounds $2.00; each айай газа] add 6,40 


Foreign ordere 10% shipping. Excess will Ба refunded. TECHNICAL & CALIFÜRNIA 


Califarnia residents ad 6% aalsa tar COD diucodrsajpand 
Open arcounis ШЇ ГЫМ te state supporied Бабай {тап іне ілін 2 1 3679-9001 
tions ond companies wih a “Strong tin & гиа. 

n. Ола Warehouse: 16008 Inglawood Blvd. Visllors by appoinimeni TWX 910325-5212 


Circle 55 on inquiry card. TOLL FREE ORDER LINE 
EN ып merchandisa sold Бу California Digital ia premium кези. (800:421-5041 


alifornia Digital 


Post Office Box 3097 B e Torrance, California 90503 


ONTRO 
DATA 


CL416 MATRIX PRINTER 
ш x dark corner of a Сеат Data 


wurelume our scouts have recantiy ice d 3 3 5 


coed a amni] quantity of brand new, vintage 1078. Contra Data CI.-415 matrix | 
| The CL.-410 жая deglgnod for extra heavy du шанасы повисла. Please 
aonfuge this work haras printer with rhe new low 2041 lrmparta. 
The unit prints а full 98 character ASCH ан ш à consorvalive 115 characters / &qcand. 
One kilobyte buffer accepta R3232 signale tmo 9600 taud. Моріса Forma contro] enit 
| pramidez midadi flexibility for Бані applications. The СГ.-419 has a split primary 
pawar tronsformer io allow field voltages генч 114 and 230 vota. 
| Original cout of the printcr is estimated шї $5,000. Collfornio Digital hlaw out price 
| im y $1,214. pu vis motor freight in T негізні montalneraz. SPC- іб 


World's Best Seiling Printer 


EPSO! 
MX80 


immediate Delivery 


Correspondence quality printing. 

А Иий Of painters coming o ka mane can 

Perfomance Dr gives son a cludce oi ЖҚШ moe ER ot 

ume od prid ife um валу ane oru intor регттінтуі diets 

munir, а ішілі od тут АЙТЫ ónmbinaliuns әл ма) cii 

mconemmaadate pouty any prerii prqmnorment 
т Logica) 

ой аһ lings = CPS ob graphics cheatin Forts 

мтійтд. Tho fet of dandas Ілияс» pos uni кім Te 

Lact. te (hun here ane dow primers that cam 

MXN ad ANY faie Ай deir — ZERO? 

тагу adtardable po rangs 

ГТ GHI ІНІҢ sym wo ШЫҒЫН 
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Only $ 4 


«5101 ACCESSORIES FOR THE 
Display 


Terminal = 7 AP [LE 
IBM Direct Price 1299, тай COMPUTER 


СаНогта Digital 


51195 


AMPEX 


DIALOGUE 40 
CAT TERMINAL 


5995 


МЕС Spinwriter 
5510р/;5 


discount 
price 


Bü. 


EHT FRDOUCTSE 
pr і» FPO card 

Б.Ф, BAN ar PRO CTS 

АМ колья tor popie 
Ctt" TEN йт ar^ АЛЫН 
ы" КАШ, —€— ore 


М TRAC TTC PN NTO TALLEY АШСА 
19 Сре ҚАШ тыг part bg mpr concpallar Ағам) 


5-100 BOARDS 


Assembled © Tested + Burned-in 


y Чый тедемі соти 
parsiivi Мера 
Ясы SUE NOCOMIPUTER 
май өттім psr ilot imterhere G/L! 


кегі pre 
bP ци = 


RINTRONIX | 
A Р-300 +4500 
Р-600 “6150 


PRINTERS VIDEO TERMINALS 


ADDS Viewpotta ҰрТ-ЕҰР 115 
ANOS Regent 25 numeric cluster VEIT-H2^ aid 
ADDS Regent 30 254b status line YLT -RI TU 
VDT-H40 Lids 


ШІН Іг 


а сам freu Ln 
Mif L ша, Ci F 
Ln 


Epio MALO 
tpm жілігі 
Eua SEO 


LH nido 1850 
Paste 1440 
Liarazcxíh 146 
Pitrt® renin 192 


РА» MARG 1435 


ere а і 
МЕК яп ЕВ. 


Cikeriats #0 
{бідна 42 
аннар. 
жә. ae 
тала Ins. LEL] 
Ter. ksa 2100: 
Conka 730 
tyomira FIT 
CenLromica TE 
UrnuPRE THE S 


PES 
РАНЫ 
аи чі 


ADDS Regent 40 limited graphic 
ADUS Боран 60. Block mode 
Ampck Dialoge 80 iwa раде detatch 


Digital Equipmem VT-1090 
ipren VT-i32 
ГИ кеч VP-HBODA onalsior 


Digital E 


(азаю 1490 
Ппгеһілг 14242 
PPazeliine 13400 
ин п 1510 
Наке 1520 


р'я SOR eni ru c ibi Е Howlett Packard 2621A 


Готе Packard 26271 


HM 3101-10 eharaeter niodo [рой 


ІНШІ 3101-70 hbech яой 


SYSTEMS 
TE APPLE 184 150 


Loar Seigler Alas. 
Loar Selgler À123031 
Loar Seluler АП 
Yigun) ЗІМІ 

Ге loid 917 {пет} 
Ре 1702 
Televideo 0290 


Lear Әеірісг JA upper case only 


VHT-BBQ 1485 
VnBT-DBO 9% 
VDXT-Viod 1503 
Virr-ViX* liai 
VDT-PHOS call 
ҰрТ-Н1412 750 
ҮІРГ-І1 42) 783 
МЕ Ні sot 
Ұрт=п1510 
YIT-H13520 
ҰҮШТ-НЕ?Іл 
ҰШҰ-НЕР?2ІР 
ҮПТЕ 1195 
VDT-310017 1395 
VLUT-L iA ВЫ) 
Vir -LÀ Half 

IHm-L3ti — 6385 
VDT-L43 5 
VET-Y AM 
vDT-1mQ 
VOT-Tala 
YUT = Thai 


че M EIE 


VOT = FHA 
VET -7-10 


VIDEO MONITORS 


Ped! сей phoophor — $254 prm 


Lewdex/Amdek 12°00 — 128 
No T Rotron Muffin Fan | 
кы: 
| | | | 1 A77 $12.00 
ims || AI „бм 10.50 


ЖАС. Тама WRIA! 


<< fresh АМН Гата 
NOT раса, ЕМЕ-АМ 


aii 48K MEMORY 


Р 
Dm 65 Қат 
ТЕТЫ 2550 НР85 


Пет Pack В ЗУНР метш 
Іа Рас 8&3. SYSHPRI зарин 


Teloviden VGC detatchalle кеуш, 
еген 2-19 


3654 
4 


| К = ) | | 


TOLL FREE ORDER LINE 
800421-5041 
TECHNICAL & CALIFORNIA 


213679-9001 


ТМХ 910 325-6212 


ез5 
wy sr i 
Apple (1 Енн SRI 


All merchandise sold by Сатарга Digital із promtum Шао. 
Shipping Pirat five реа 09.00; each additimal add 1,40 
Foreign Hrdera 10% phipplnit Ewrcess will ie refunded. 
California residenin add 6h males tax, COD s Шарора. 
Ope п nüccuntm extended 16 state supported educational institu- 
Hong ani Gampanin with a Strong Dun & Dade pet. 
ҚБагеіндінын 19000 Inglewocd] wi, Visiter by зараны, 


al Ti 


PLASTIC LIBRARY CASE SUPPLIED WITH 
> PURCHASE OF EVERY TEN DISKETTES 


MEMOREX 
FLEXIBLE 
DISKETTES 


INVENTORY REDUCTION SALE! 
Calitornia Digital has recently purchased over 200,000 Memorex Diskettes. Frankly we have over committed 
and must liquidate our excess inventory. This is your chance to take advantage of this special buying opportunity. 


All diskettes sold by California Digital include a free library case ($5.00 value.) Offer expires November 30, 1981. 
Shipping: 514” Mini-Diskette add $6.00 per hundred. Eight inch add $12.00 per hundred. Calif, residents add 6% 


Quantity One Hundred 


Prepaid Credit Card Less Than " 
Number Озелеп Quantity List Price One Hundred Met 30 One Hundred Extension 


3401| "елее | EIE 2.49 | 
Я | БЕРЕКЕ | 4-5 
3405 БЫСТЫ 139 
el 249 | 
3090 | алое | 6.50 | 295 
3114 | "Lose; | | 7.00 | 3.49 | 


Company 


a .. JUL Order Toll Free! 
California Digital — (00/421-5041 


Circle Seon inquiry card. 4738 - 156th Street e Lawndale, Calif. 90260 (213)679-9001 


1858 EVERGREEN * DUARTE, CALIFORNIA 91010 • TELEPHONE (213) 357-50 


, @ ust waar kr 


Just Wrap lool for 
Заву chain wiring. 
Tool strips as И 
wraps and cuts. 


includes one 50 loot 
spool of wire. 
Wr um 


Partt No. Description Price 
JW-1° Jus! Wrap Too! $14.95 
JWK6 Tool wi4 Spools and 

JUW!1 24.95 
R-JWw* 50 Ft. Replacement 

Wire 3.48 
JUW-1 Unwrapping Tool 3.49 


*Specily Color: Red, Blue, White or 
Yellow. 


" Wrap Wrap 


i «НАМО WRAP TOOL 
Part No. Description Price 
WSU30 Regular $6.95 
WSUJOM Modified 7.95 
TERMINALS 
wats e 025 


mnm um ma^ (0.83mm) 
Square Post 
ша t us » 3 Level 
us на C 4 Wira- 
тат; Wrapping 
=a ® Gold Plated 
25 PER PKG. 
Pari No. Description Price 


WWT-1 Stotted Terminal $4.98 
WWT.2 Singie Sided 


Terminal 2.98 
WWT-3 ІС Socket Term. 4.98 
WWT- Double Sided 

Terminal 1.98 
INS 1 insertion Toot for 

above 2.49 


лс. WRAP — ID 


20 @ 2 ә eee Slipped onto 
one 822234 Sockel before 
Vrep-ID wrapping to 
Pat Pose identity pins. 
опу? 
INE. 


Bulk 
Part # Price Price Рап й Price Price 


140 1.4910 5.50100 2210 1485 5.05/50 
16D 1.4910 595100 2410 140% 59550 
10 1.4910 50050 2810 1.485 6.5050 
2010 1,4975 500/50 400 1.488 500/25 


“лш; 


ch | 


Reguler Modified 


PRODUCTS 


Mü P.C.B. 
TERMINAL 
STRIPS 
The TS sinps provide 

positive screw activated 
clamping action, accom: 

modate wire sizes 14-30 AWG (1,8-0, 
25mm). Pins are solder plated copper, 
.042 inch (1mm) diameter, on -200 inch 
(тт) centers. 


Part No. Description Price 
TS 4 4-Pole $1.88 
TS В B-Pola 2.59 
78-12 12-Pola 1.49 


TS6MD = 2-Foletnterlocking 31.78 


DESOLDERING 


PUMP 
Easy one hand 
operation. 
Rugged ali metal 
construc tion. 
Replaceable 
TEFLON* Tip. Salt 
cleaning on each stroke. 


Suction precisely regulated for reliable 


Gesoldering withoul damage to dellcale 
circultry. 


OSPi Desoldering Pump $9.95 


LOGIC PROBE ^ d 


Compatibte with ail logic families us 
ing a 4 to 15V power supply. 
Thresholds automatically programm: 
ed. Visual indication of logic levels to 
show high, low, bad level or open cir- 
cuit logic pulses. 


«10 М sec. pulse responses 

4120 К input impedence. 

sAutomatic resetting memory. 

eIncludes tip with protective cap & 
coiled cord. 


PRB-1 $36.95 


LOGIC PULSER 


Superimposes a pulse Irain (20 pps) or 
a single pulse onto the circuit node 
under test wihoul un-soldering IC's, 


+ Automatic polarity sensing 

а us pulse width 

* Finger tip push button actuated 

* Includes tip with protective cap 5. 
colled cord. 


PSL-1 $48.95 


VACUUM VISE 


Unique vacuum-based 

light duty vise (ог 
precision handling of 
small components and | 
assemblies. Rug je: 

ABS construction. 1%: 122717 

travel for maximum versatility. Also 

leatures screw luga for permanent 
installation. 


VV1 Vacuum Vice $3.49 


HOBBY- 
| WRAP 
TOOL 
BW263 


е Aulo-indexing 
е Anti-Overwrap 
e Modified Wrap 


Pat No. — Descriplion У; 
BW2630 Tool $19.65 
BT30 #30 ВИ (no incl.) 3.85 
BT2628 #28 ВИ (not incl.) T.85 
BC1 Betteries & Charger 14.95 
INSERTION/EXTRACTION 
TOOLS 

Part No. Description Price 


INS1418 14-16 pin Inserter $3.49 
MOS1418 14-16 pin MOS Safa 


inserter 7.95 
MOS2428 24-28 pin MOS Sala 

Inserter 7.95 
MOS40 40 pin MOS Sate 

Inserter 7.85 
EX1 14-16 pin 

IC Extractor 1.48 
EX2 24-40 pin 

IC Extractor 7.85 

WK-7 IC 


, 
INSERTION К 
= Ы. Gomplete IC In- 
serte«v Extractor К 
Individual Com- 


ponents (listed 
ai в above) $22.95 


т 


IC DISPENSER 


Allows IC's to be dis- 
pensed from their tube 1 
at a time and picked up | 
бу insertion tools above. 

| 


е Dispenses 8-42 pin 
IC's * Compatable with 
ail IC carrying tubes ” 
Use with МҰҚ? for MOS 
safe insertion. = 
Рап Мо Oeecriplicn Price 
MDD1 1 Chan, Dispenser $21.85 
MDD5 5 Chan. Dispenser 8343 
MDD10 10 Chan. Dispenser 160.45 


' *  *No Discount. 


OLL FREE ORDERING NUMBER 1-(800) 423-7144 


IDC CONNECTORS 


EDGE CARD CONNECTORS RIBBON CABLE 


RIGHT ANGLE HEADERS ме Ане 

SOLDER TAIL WIRE WRAP E IDE108 $3.95 Solid Color 
20 IDE20B 4.35 

Size PartNo. Price Part No. Price 26 IDE28B 5.00 Size оз 100. 
10 «= IDHIOSRB $120 IDHIOWRA 5250 34 IDE34B 6.05 10 2.90 17.00 
20  IDH205RB 1.90 IDH20WAB 415 40 IDE408 6.90 14 3.40 23.80 
26  IDH26SRB 275 IOH26WRB 5.35 50 IDESOB 750 16 370 27.20 
34 1ОН345НВ 3175 IDHMWRE 6.25 20 440 3400 
40  IDHéOSRB 375 ІОНАОИМЯН 7.35 x А " 24 5 00 40.80 
=“ НАБ 475 IDHSOWRA 9% ,T^ Spacing. Crimps anlo cable with om 5.40 M3 
with 105 Socket below. Ejector Bars - 471.00. 062” Card Edge. 40 760 6800 
50 9.50 985.00 


% 
U. 4 
e ow 
=} ді 
CABLE PLUGS 
25 PIN “D” CONNECTORS 
Solder Style Part No. Price Size Part No. Price 
Male DB25P $2.95 T IDP14B $1.45 мі "a м ias 
Female DB25S 3.95 16 IDP16B 1.65 10 IDS10B $1.88 
Cover DB25C 1.50 24 IDP24B 2.50 20 IDS20B 275 
40 IDP40B 4.15 26 IDS26H 3.50 
IDC Style 34 105348 4.50 
2 ЖА petes = 1 Spacing Стра anib заат. 0 тезге e 
oram ary Vise & plugs into standar s 
Cover IDB25C 1.60 Sockel 
Salder Styla solders onto cable, IDC .1" Spacing. Crimps onto cable with 
Style crimps onto cable with vise. 9, ordinary vise & mounts to header sold 
15, 37 and 50 pin available also. WIRE WRAP SUPPLIES above. 
WIRE WRAP WIRE WIRE KITS 
#30 Wire Wrap Wire ыз 
Length — 100/Bag 500820 ТК/Вәр 250 ii : a ay 
25" $1 .38 $3.94 $6.81 ж 3% н 100 g“ 
30" 143 425 746 100 1" 100 6” 
3.5" 1.51 4.57 8.11 
4.0" 1.56 4,88 8,73 Kit No. 2 — $24.95 
4.5" 1.63 5.21 3.39 250 2" 250 9 
5.0" 1.69 5,54 10.04 500 3" 100 5134" 
ош з отм ш о 2и ш P 
9" 500 4" 100 в” 
8.5" 2.1 7.08 1299 a 250 4%" 100 7 
TT 2.19 744 1368 50 = $13.00 - 
75" 220 778 1440 58 = $15.04 eels ee 
80" 2.35 812 15.10 BS = $17.85 es 27 zh "d 
" 82=$17.48 5 Ы 
a5 2.40 8.46 15.80 к : 
Bc 246 882 1651 uie etie ж) do e dd 
95" 2.53 8.15 17.22 10m 1,50 = $18.00 
10.0" 2.63 8.58 17.91 КИ No. 4 — $59.95 
All langihs are overall, including 1" strip Selective Plaling provides gold in contact 500 25" 1000 4%" 
on each end. Choose from colors; Red, сне h Paa RE ee от € ; 1000 3" 1000 5" 
Blue, Black, Yellow, While, Green ng sockets uoo. АН 9010 азаа е к " # 
' ' . , . ' 3% 1000 Va 
Orange. and Violet. ЧР adr chara T0 4" 1000 A 


" * Мо Discouni 


ORDERING INFORMATION DISCOUNT SCHEDULE 


Prepaid orders over $50 shipped prepaid via Order Amount Discount and the name of 
UPS. А! others add $3.00 for handling. VISA, gh - 99 Net > iin Қ ұтым бе ны пет 

, : 100 - 1 | 1 oned at time of order to ge 
MC, COD's and open account orders will be SU AEN, СЕЛЕН Жалын Он т 
charged freight. $15 minimum order, $100 500-999 |в55 20% оп ай items except аз noted, 
minimum open account order. 1000 up less 25% “Мо Discount." 


Gircla 291 On inquiry card. 
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31474123 
5741259 
S&h1125N 
5М741281 
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$74105 
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Әм 150 
94731819 
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SHI41EXN 
ыы 
54741854 
On 54 IGG 
SNT4187H 
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янматан 
4741738 
INTAI Pii 
SNIA TI 
Brahh 
Bh74177N 
BH741TRM 
Уна 
Raabe LT bd, 
Аічгат мч 
Нч 
ЭНН 
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Shia тч 
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Fat 51036 
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Тіл S.3933N 
7a SEMIN 
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TH S223H 
74. S2 AUN 
Ma 5244 N 
14,3242N 
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74L8244N 
74152455 
741 5247н 
74152484 
74152494 
14157519 
а. 7535 
74,8257 
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Apple Те Қ 64K 


z зонам Махі-Ѕуѕіет 


Сіз» IF wfcontrolter 
Apple И ші4дК Call tor more pricing! 


Total Value $2719" your price $2229" 
seve For Pascal System add $425" 


6% 

Cran Гита 210000 
foe Chae Dene 124 00 
700 00 
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241,4 т97М 
Талайы 
ЦЕ: АНЫ 
TALS113N 
TAL5t14N 
7415+22н 
TALSI ZIN 
TALE iN 
74LÉ125N 
ЧЕЛ 
7181 м 
24191 6м 
7415138 
FALS128N 
FALGI HAN 
TÀLS1T48N 
талыы 
TALSI SIH 
TELS 14a 
fa, S195 
7491568 
741971579 
7051584 
7А 81804 
ғаты 
T4L$107N 
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ВЕ 353553 


ва бузат НАЙ 
CPMTM 33 
Т ар CPU 2 МІНІ «Вой © 
Devble бату Disk Toniraller 
Inisriace to Vista V. 1000 
SPECIAL РАСКАСЕ РАСЕ 
FOR COMPLETE SYSTEN 1899.00 
with 11 ӛлеңді беліне Donen 


LIF 5716: 


нове — Мом Better Than Eve: HB OO 


Узар Graph your 
Yupéaec Vieri thipa 
Уизли plot пир 
"Те Avatars 
Урна — The Ыштан 
Обь “лыс Сыта На 
Winters — Coreranic air 
vecti Patet Sd terres 
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icon peream reque ETE 
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FCAT RÀ А0. Bip Ыгы! 
СЛИВА. Жу By Micron! 
AGS ВАБН. ADGA THES ETATEM. Түнді 
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Breakthru in Apple I^ Mass Storage! 


Vista A800 Quad Density DMA 8" Disk 
Controller 


ТЕТЕ 


Pa 


cA 


Ca 
ыз 
-€- оя == == <= ы ЫРШ ee з= P Ka Дь Д 


AUTO. CAT E 


ЕТПЕГЕН Énsaol 
Direct Сепппег] 


0-300 Banc Model АВО)... 
List 279% | S Complete Subsystem Olfer 
АСР 245% * V1006 wiwo бите Datairack В = Cable, ready to run 
САТ" List 198" * ARK) Appie 118" Disk Controller 
ACP 189% Tatal Value 52939" jour once Ss 2 496500 


Answer Originate 
D-CAT" | | ЛАТАК! воо & 400 
0-300 Band y E n. Personal Computer System 


| ATARI 800 579990 
Rockwes Single Board ^ АТАН! 400 $375% 
Computers 
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AT AR) BOO Includes: Cormier Conspbie. BAS | диеп. Carts 
Languege Programming Mansal 800 Офеганы п Marisa! s отсеке 
16K RAM Module, Power Supply, ТҰ Gerich Box 
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готаз SYSTEM atk 
(мсн ча SYHERTEK 5УЫ. 1 
Loa? 4? Patt SD 240 STARTER RIT 
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HEE EES St 
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CAMERA LICENSE в OR MAJOR CREDIT CARD 
z t& REQUIREU DM ALI CHECKS. MONETONOER 
Ой CASHIER CHECK WALL FACZFLITATE THE 
SHIPMENT OF YOUR PUBL HASE 


Р.О. Box 17329 Irvine, Calif. 9271 

Direct Order Lines: (714) 558-8813 

(BOO) 854-8230 or (ВОО) B54-B241 
CHcle 8 on inquiry card. 


RETAIL STORES OPEN MOH-SAT 
ATOAE »3 7110-8 E. ängar, Seeds Ала LÀ $1756 Шызттыьрта,. баһа Tirem 
ATOMS af 542 Tortie Ясь. San Jose, Сй 25125 + |454) 700 


*"Hetall prices may vary 


$24.95 TRS-BO/APPLE 524.95 
MEMORY EXPANSION KITS 
Beomgeity Computes 


über "® | 
| 6K Ca For Volume: Preni RAM 
CENTRONICS PRINTER 
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ane ei 


Е: 


ei THE LAST WORD IN 1" 
= FLOPPY-INEX ENCLOSURES 


THe wIBTÀ V-1000 FL CONAN Cee SOBSTETEM 
В Гай Puro mi^ ачай Чы io ATECI Oe TINE гі omg Ә Ма 
ю sahar p жата al dB WES NEC тілін Ра ub nés 
Non Pini Pdl sul ДАЧ UU Пай жың aid och fruar мір “Б.Омар 
ззат h hae 11 À "EC AL odi i ilii 
Sé] nb LI a Сы ағаға 8 екені Lerga |ті ad іл AID ГЫ ғаға 
"PETROEPT OL ZEN и сар nda 
piia ae өй AEH р RE, Fur Ибо мыр СЗАО сак MEI 
-rig B Pus ал ы i шш ee ee 


DISCOUNT PRICES 
сант. 


3. „ака мава каман кент ач аят EST D 395 
ЁМИШИП эс ыы uma anon cy раг адь ee 51405 
ВАШЕ ur ci жым ылы оса түшчү m a шы $1395 


tà TRS 80" MODEL I, 
РМС аб, ZENITH H89, 
8-100, atc. 
ONLY 310% ва. 
MODEL V.801, 
80 TRACKS, SS 
EP ONLY 425" ва. 
I TWugwE Са Е 39 B5 + DFAE CABLE 38.95 
MOSTEK MK4015 
4K Dynamic RAM 


Батан whak supply lasts only 45° 
Fan едитдгіңгі Іо МКАС except has 1 гӯй 


S-100 WW 
$2.99 each 


| 32K STATIC RAM BOARD 
2 ot 4 MHz Expandable uses 2114L's 
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BIPOLAR CPU SALE 
Signetics 8 x 300 8 bit CPU 


While stock lasts 14.95 ea. __ 


“Eprom” Erater 
Modat UVg- 318 569.03 
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DIGITAL 
MULTIMETER $319% 


Ni 
M DIGITAL MULTIMETERS 


Жа) TRG MY) Берта! Мы nmt $112 


Ж TECH aii Gopu My poemata 


2708 EPROMS 
PRIME-450 Ns. 


Tf cu i162 tp vv Pa terse der 
vL zo1 Mim Cry ШЕЛ Race 


(x 202 De'usr Canin Las. Hh 
NL up у ГЕ т та Е du 
8 for $29.95 WAT RP Pete $35 
= = 757231 AC Done ! Giera i = 2 v 
ім Delays Fest Liebe n F 
АК STATIC RAM SELL-OFF $ 


Ls. br 
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ТҮҮТҮҮРТТ 2109 6104-4 


Зат pp ^ MS 4044 Gul daaignead specifically 
let 2-50 bated systema. Thin is ішігін; 
4f x E RAM 250 Ма 

While supply lasts $1,49 each. 


SPECIAL PURCHASE 
$59.95 Limited Supply $59.95 
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гы Lier color leag Го blue, rg, Gen Cni TRH Pa Mm Mila [ы-и яң 
міні Саты ыг — [и інін desi e erel Lert. е егар Бе күт ER нә німіш йана ылы ала 
аы иш Мани шын ru “| 
МА 1003 Modula ranan- hesen, 916,96 foo | | жент ғыт n им | пи MEN A Bearers Ф Laf 
a a a tn ASQ с Pe В E Gee ese ML ru ы nk МЫ DIETE i eee ge іт 
СЕК МЕНІН ЕЗ гид! пва р Debian аъло = PT LEM AE ерің Dien. 1M 
T сич за вп B= teed аы Йн я Ml ви арығы ішігі ae eer ам 
M anat дин АЕ ЕЕЕ Жекелік 
` " [К a Бы гтач Шш Tulli] 1 aj Ё 
Wed 3-7 Нан қыл БІЗ ("Т enis 4.0% амы ANI Cre, Diem, нн 
МІНІ? Ж“ Ped Dipan ЕЛ Clock б, жасығы 5.5% | —— ввп! BUF PORT DEVICES MEER шіні Fact Мел ғым 
MA BOO UU Өне OH ЫЫ lock 39,9 [ыга юға UT ұна Бри быны: гы 
АА 31842 CEA JA" ERI LCD сны ч. PVCs ove 5а de emo мак yes ПЕН Mii n Duena P gery АЛАНИЯ т 
АТАСАҚ ЫР Digital UEC Chock bes ae ee ber i ГТ 
қасы! ere MITIS TITLE CI ram і ej 
TRANSFORMERS MOA бедни танне Caedm ж НЕ “tint NE e Ж 
197 FP Korea 1п= МА 123. 1043 Б MI Moda Jay POM нили апо py и fe B Deer. diera jeer ы ағ мыны 1% a N amp Е 
ПЕ Рай lope for МАТЫ" ас Mules мси гре. Р елат Su A iu 1 hl fii. ык [M] Ыз! Ж Дт ILE" 421 т тЫ нт @ WAC 1.7 LL 43,96 
Wet P24 Хіпгенне Por МӘЛІ Greek РАО ] "uz um] peed eic a! быль Ace — £N [ШЫП EX НАУА ране | за Drak ТТН Ф ро Jimi ; 
a қосыны Фасса eel fl Келсін ын ТТ ғы сүген шіл ат hao BOH я мос mma 
тні! ‚эп Кына TED == Ce IK hth 
mmm деле аи lem Tomek ACH AI "reve CO C ORS 
8 OHM SPEAKER WEROPROCESSOR CHIPE - NNECT 
г ы 4 " ыа ца 187 7H. 190 Т 
а“ >” 2 Орт = „Б watt ome 1 any roo aee Hm ira de. в PALDA a Mj [| g = 
ARN РЕРЕГ ЖЕ ий ус ДЫ е-е есі іы in 
от, ort ІТІ Ган а 
1125 іш 2/5185 pa, 109196 ак. ‚РЯ сы Biko oe "app see] ИШ G І.Бізін! Ті е. тигил Ін 
- =ч кешт VUL m ae HS азн таи SIN ра, eque rame inia rm 
TT MTM ти каш. Т 2 жнт к! р пм 
BA ERAY HOLDER a —— й, bs чыр-ча". ifo yee фы ш L LIII + [Ё-Биштлъыйиги Flug "14 тозу т э 179E 
s Holds 2 ax, C exuit ret са IAM Rer RAI ми | Шана t val 08285 OfubdedsureSockee: .., — $2300 
k м гы тт. Bate a а қ + жи БДР 
a Aluminuri Cape MANGN гә. = Bara на IHME Teo др тулна a ки ім Ба. oe fer de T Vete т 
ra FR са, ТЕС, ы FARGA пы war п етинин Wi. 
#5“ leads BH $01 1898 ЧОЧО ян Dans ne PAS Қ өші De зіні - 23/448E P.C. Edga 122/44 Pin] ...„... ня 
$3 ee AMS UC Be BRAG Plug |... 1 1.4. IE 
oo Мы еленді» Алын тамы и | ікана Cea алаа Сивас Сиа Ф LIBRA сам б " | : "m Е Wo + n EXTR 
BATTERY А z res s CADHAIN HNIC Гыйан! са) ROM. e 5 Ы 
rr, = ед ри - it e ОЗ READ ONLY MEMORIES ШЕТТЕ ЦНЕ дгімгіңг ,.,.... ...% АР 
к re TIS uli sal 
HOLDER ачуы Бы iet Aiea mluceownme eC! Әлен wre а) $0238 et Pana Petes а 1.29 
анық a йй C call ГТ ЗЫ рі рима нм [ асылын nn h ТТИ Fristen Iri PEZES MHP Adoptar wanuri TES $1080 
т пеп Кал на т ла р етед он 1ш j ee Гайны т ар Биені Chai Сөл FL2559 WHF Plug... eee eee а SB 
Fa) Ga d e жоли! м Dabei RAP CHEER DR MANU L G uo 2000 Bec Plug Mog oa eimi 
ае m ^ irme "| UGLY ВМС Bulkhead Aerm. . ... . $1.28 


ым! Bd Haul ги 


10134.25 


EPROM Erasing Lamp 


Әне DE | 


a Eris 2706, 2716, 1702A, ВСН, НЫ, nc. 
= идвал ар te À chipu мініп 20 minutum 
s Nlis кепип epee eens oF ana Inch. 
m perm] ный пй Noam Bine ql monates roter бы tung, 
» ийт! miry Kochi 12 ponent Ul! ии реи. 
+ отра — only ӘЛІ и 2277/8 н 27 
* Cemplers ves holde trey іс & chia. 
Uys: 1 TEL Fl gt сварени Bul тои »À $15. pti 


UVS-TIE............ $79.95 
JOYSTICKS 


Pen ei) ғаған Bp ч онг MR 

жаңға төзе (йе Hedin EPECUAL FUNCTION RS-80 

тен чор энә Bree өші on Ki 
Же ер еле пен | 16K Conversion Kit 
Seen еее ТШ Бирим yous 4K TRE ВО Зукни 16 16 

Ut rage do i! Cogn gai Ica Kir сита онар wed 


иң гыма ань акы сомы Ил 1 ва. PIST + a 081 чек Dym Нант E" BAS] 
тылына ire Duoieumararin iae Convertor 
etico nen rig. n ti TRE.HK2 "15098 ,,,............ $290 


* Damy CILE: Den агты йыл Ізі. 

TAB-IAKS * WHYS abe mera meee ee b + $7496 
HONEMETOQARD CHII TASKS "БИЧЕ ,..... --.- 810.85 
чі сеу Dawa 


ам Тыа Шык JE610 ASCII 
Еш 1) Encoded Keyboard Kit 


Tu - Nod SIBI d нч. 
Lui Ud LEUILI 
ы KS MP пеген 
(агу TIE М ТТ 
Бл id Deil d ed 
FNIT Пен Bee Бімін 
ын ча > Bt Мы 
тыг Pong раа: ІСІ 


DATA ACCS TO 
[аким таиты! Алп Fong [1% № 
AFA іс теч Thh pin JAFA r, tee ищ 
rig: ТУ "саса Тач gh Mand Faune: им 
қаған Um hepar П Ыз TR Rv LH 
l% 
T 

+ 
ін 


a M XH T (nna ert Crd Ең 

PER: PU Terres Tiu mb Dee 

a FN PET Гаф QR hm d 

„ещн ТІЛЕГІН ГЫР" t 

Шқыыжтны "ыты Сағыр діні hail ойе" AN 
"Lic a Hi А0 Cort гі. T ыи 
ПАСЫ СОР» QA Coe HN LI ы 


Poe ioe Бағы Шыны 
Мары m ny Бағын мағына T ғнхннн 


| б Tha ШЕШ АБС кауын ЕП шт pe іміз н? Ine 
ST OD 5 бури; MTy сртрымг pem. ТҮН kii coma сотту р а а 
120)La-»n МАБШЕНІ RE280 $.994adh ., „10157.60, , ТИЗО) | кн ва кнішенім peace Ruby hs на таним ыныр 
== ————————— A {Й ИР. Ч В. ЫТИТ, GONE, CIO негир 
паны and и URNA v gr po "n 
ТАГ ПО D: m. -NTV 
JEGUB PROGRAMMER ыша (аскыр кениш КА eee Р 
: всеми, чррят end eger Cad қал Fully 
От gr үе" iude, Те ымы daline Maye расы) іп” cystic 
app ела dH eerie ape ісек for upper синип! algha CN 
лаң. Ш-Н a 2:37 deh яғы ce Peed Dind rage ger 
hip. Qenpusy direcqly сотының wilh ТТАУПТ), ar 
MACS tog aaye Bley іре ерид adh a 18-96 gin ar 

18-рыл шім connec. den dte Pe ee а ВМ OG 


ea et T TETE, i a JEGIO/DTE-AK sortuna above ...3124.95 

1 ы һ | 

S lar Bal бөлөт Fae at eR о ise aes, 79.95 | 
ovary reves vain Кон в marion to RAN KEZ irr қауымға (rorybeara очур... 8 94.95 | 


Жак. BY Linge Tapar Pati -... ..,, 2.40 
«8-7 Жек TOU. Lister Тары Ған....,... к $4 #5 
емо — wk LZ] Video Contrallar іп саме... HER 


ч гол 2000 hk. ОМАР. СЕМ. 
ATES 

kial МАТИ chaca thy 

ору сан dos тамға, те 
bhd heb moiit 

тыгу Be dines W 29 Ч. 


| tenuia bed binil £419 ы Pp id aie ы аы Hil Ad Р [ы adl б ВА 
* 1 write мыз ИДИГ М raaire Дага TT — ч БИ Т кы 
te rarities Е Noel cnt DUE пни | ОТЕ-АК jems ony - neret) 49.86 
ring! HI ponaniz tebe № poc Пали Benes матат, Taa Foal E212 — Кимат ЭТУ СИ Adapter Bowed Kat 
wii tranthgrmat and rper te Dem АЕ d кне Жучу IA t a dI ioc JES 30 ASCI KEYBOARD KIT 


тана 8 uT ] 1287 s тк" 


JE701................919.95 


JE215 Adjustable 
Dual Power Supply 


Provide du Du Prem мелеп s» ШП „ S8 MH 


а Стеф тай салынар pod rbit түйені qi 
нд арии јер "hg | PCY rgo be 


Рај тей Mir Кый ЛЫМ 1E i Cà. eG B гет иен Га pres. pexos be epp anions a chip 
—— gh wii a die а re каланы eee Pall Hierin A PNL tr tna 
appia -ri 


CU TT MEM 


JEGOGA Assembled and Таншей............,...........Ё4@2.0® 
Supply кейн indipinden? adjustable positive and nega: JEG08-18K ADAPTER BOARD LATCHED CUTPLIT 


Ган IDEG |e Асыке M cad қоған ғо EUR Pg ng pg monita] Ue i.n ER ыды ШІ | 
Pikit ONUS Fra ec peer НУ нісі s ieee толы Era pea 0 mei and aep co шырстғы rig peor pemop pool 


thea пыашт voltage. А parya аитп for sch ТЕ КЕТ KEYBOARL 


OF che apie рганы dha user unlimited Ер рне 


for 1C curren ТГ Th n ы ағасы TIL. HL ES сал Auch 
duo LT ate | Seer D c ле=а- 
р! FEATURED ТБ Upgrade а ль аа я = Еш The JEGO Енсапа! каг [И поче ten нын 


Nai daglke produced rom mecpesnilal key enrian 
pr Hip direct programera ho) Boel le eae 
бе Ё IE епізтнігұү btu Thee воины! heyi каш pra. 
vided ios рар Boeing wlth қым Belg & Dia 
агаш aremilmtala Te Selous are latchad and maánicarad 
welth № БР emp dh et зы ің p bp? upra ri! алгы 
арыйан. Fult Би lathe’ tulpuk for mikropiiri 
nm, Theee а kepa vaih ort Gein рал ыріһ 
че ьол, [уфф Пыр сафы Qader Moe mil ІЙ ук 
Е LEID інннігніің En wmriFy anbrigms Ғару Intardipcing seil 
тыншып Dein ІС eon dy «В.Е retuli Per 
for npamatign. pig JWH r Ua НСО 


JESGOQ/DTE-HkK "pos - M ‚$99.96 
JEGOO Kit Fe iia i Contr ing eri, S58.85 
K1B зка eyecare брома opp... 214, 96 
СТЕ-НК ics pnr -ithe D] : 


k Weil m raga Up RE RR EUH I ви рой нн, 
ipti an ма WE тп TEwDZ 
моз t Powar Бының lamch poppy 
BY DE EDCend, 1 ОЛ СРС 80 ТЕКА 
тамо & В ить, and 
h m "ерсі ITEMA 


el che РЕАПА ТЕК Алырты Gowd Kal 
JEBOBAJdEK Mod. Азина JESOS Албе LAEADE- HEK) Іпалыйед 


$1000 Min. Orde — Ui. S. Fundy Only яры sar = ХЫ 
Taur. Haden Add dt Sabes Tax бағы ӨҢ Poen for your 
Porima — бк SS, hd KT ee ee FREE 1B8z ЈАМЕСО CATALOG 


FHORE 


PT Eee | 
атесо „е 


E Tho, J Eurmirsal іні| lÈ pega 
меп php қалары рге сан ren 

я тыр ПАК Pique Peng 

я LED “ano Іпійс ағы 

% Pring Бына CONH Pa? Lhi 

a lv input 

з Elis DP ee 1/1" и Н 


ДЕЎ 3 Айр Dos! Pent Sapply КИ {шт нот}. . $24.98 


[д чыгъ ғол кап bul атыг Іп сппаңғық Tape ro pepagi 
Ной Вок Pasar ңор KOR, Tamel . $14.05 
TETOS АН Ir Pd гем JE 2061 ЛЕ. | 515 esa. 812.05 
ШЕ Vac. Far, Say. К. D- 18V ORC, io aem. $19.95 


ELECTRONICS (А16) 582-8097 


MAIL ORDER ELE CINONICS — WORLDWIDE 
1056 SHOREWAY ADAD, BELMONT, СА 94002 
PRICES SUBJECT TO CHANGE 


Circle 188 on inquiry card. BYTE October 1981 517 


5100 CPU Neo MDSDJ1108 


CPI - ОРЕСТ 
24 MHZ 280 CPU 24 БН Addresaing 


атташ UnKit ааа ннн re 9221.00 


ӨТ 160A. А4Т................., $100.00 
OBT 1806 CSC 3-8 ЫН2..........ізтаю 


DUAL PROCERBMOSÀ 8005-20608 - ФОБОС 
5 MHZ Provides true 16 Bit Power with a panda 

8 bii 8-100 bus. *mtuvuleRumziahHaAudH»usm 

QBT 161%) UnkKit ила ьчараинуины £295.00 
QNT 1812A AAT $399.00 
QBT 1812C сас 4 A3 EGG EXER S833 BÀ has 3484.00 

ROARED WITE БОЕ OWLT 

ast 1610 ШАҚ... 
ОВТ 1614 и 
GST 181C СС... 


te rer тели nr terre 


"тт гт РТ ЕРШ ЕТЕ Ег Ыт Ш £295.00 
ник 
512% 00 


MG TO GCA. СОДР, ЕТЕУ, 
24 MHZ Z80À CPU with RS-232C Бапа! ЖО Por! 


ete ber Tete kee rte re 


complaia with Monitor PRON for 2422 Dek сальные 
0.00 


CCS mno 7 ee „тз а-а Ж” — 
саз то СРО ықы 

24 MHZ will accept 2776, or 2732, or RAM 
"minit. and single step dm 
ESMCBZK Locuxwesursurasannvuiu ШАКИ 
BSSMCBZA AAT. jaxsasazasana БҰТА 
a3MZSOM SSM 280 Monitor. dac rds 

CERA £040 СРО - LEM. 
лы ІК МАМ. a 7 2708, 

Т f раға про port. 
SMCA ИБРА ОРИ, cae Wille es 
SSMCBIA n APPETERE. UE TI ARR 
Ba Medea SM 8080 Monilor.....4..- 


(4E STATIC RAM - GODGOUT 
RAM 77, 10 MHZ, 2 Watt, OMA Compaiabie 
QBT-175A48 AAT BBM ........... LIE $060.00 
GBT-175CAB CSC _ ‚ИИА $1080.00 
QBT-1T5As84 AAT 64K азааздацаьанина я $000.00 
QBT-1T5C84 csc o KAO ERE eatin Paes 51205.00 


ық DYMANRDC ВАМ. OOE 
4 MHZ, on board refresh, OMA compatabie, 
24 bit address. 


CCS-2045A WAY... ъъ aoo. re tni £o, 9800.00 


XU STATIC MH - G0DSOTT 
RAM 20 10 MHZ, 4X буге block cisabie, 
availebie 16, 24, or 32K 
O08T-104A18 


OBT-184C18 

Q8T-184A24 
Q8T-104C24 
Q8T-164A32 
ОВТ-164С3а 


“Ser tte reve er re ee 
ткчоваваь heehee 
Ce Oe аен канк фа £x. 
ЗЕК STATIC RAM - OCJ 
4 MHZ, Bank select, 8/76 bit data 
СС9-2032 AAT 32К.. $579.00 


МК STATIC RAM - GODBOUT 

RAM 14, 10 MHZ, 24 bit addressing 
GBT-143A AAT $180.00 
GBT-143C 3398.00 


|) Oe Ae ere 


CSC 16K 


ME STATIC RAM - CCS 
4 MNZ, ӘЛЕ bit data, bank select 
CCS 2116A AAT 16K 


СА SU RIS BAS - ООО 
Econoram N 2МН2, ЭК, No doubt, "iai 


popular 5:100 RAM ever 
UnKN Эк 


yen TOY 
8052 ae 


QGBET-3140 


FIOO ROM 


МИ PROG POROGRANMTHIER - Шы 
programa 2708 or 2716'S, өреде 
ава 4K/8K EPROM board ps wall 

ЗЫМ-РО1К ил. eet м + 1154.85 
SSM PRIA AST t$wwrw $219.00 


BCOMOROM 7708 - GODBCUT 
10K x 8 EPROM Board using 2708, Power on 


jump fo алу 2 
GBT 1254) 


|’. MERE. 
GBT 125A 


n E E 
GBT 125C ШВЫ: re ee 


$100 DISE CONTROLLERS 


DEE 1. GODBOUT 
ОМА, Soft Sector, Controts 8" gr 5%", 
злое of double density 
GBT 171A 


А | Тез carl 
GAT 173С ЭР pe жа ye 
ПЕТ СРМӘ0 CPIM 22 far 2809085 with 
Manuais 6 BIOS 8" 5.0. diak 
GUT CPM8S8 — CF/M lor 8086 with manuals 
omen a 5/0 disk. "wviurtwsu 


345.00 
6120.00 
$175.09 


6000 
$555.00 
6975.00 
$300.00 


- СА. COMP. ETET. 
VO мег controla 8" or 54", singte 


ar dóubis den 
CCS-2422 дат with CPM220"5.0... 3385.00 
DME JOCERT 1 - HOMOR 
Sigis denaity disk controler with 
nw VO, contrats 8" 


DIEN JOCEEY 10 - HORROR 
ю pom controis 8", этом or 


If 
D5D42208 prp MTM T "t ж. ЖӘН 
DESE DRIVES 
ЫМ. EETPRART 
Single sited double density mos! popular Я" drive 


BHUBIIR $425.00 ға. OF 2 OF more 00 
SHUSABNRM Manual for AWA drives .. 510.00 


$376.00 


7746 · WM 
Deta track 8 double sided, double Ойлану 
OME- DTE $824.00 aa. or 2 ov mora. ... 06.00 


aa. 
DISK 
мын 8" drive свт 5а j 
cabina gener кырріу. 
Rack or бей — 
каа „. MOMS. DU 


VIS-MV10D дала rà m x À m à d & 4» dA B d & 
Sing E 12 poly 
тб" са with power su, 
ОТС: ООС, ааа акан. №15. 00 
i? CAMNETÉ - YETA 
Sing 57 with Р.Б... 
Dua! 5" wih PS, 


$100 ОЩЕ SUBSYSTEMS 
Dicti пиал HDES MORROW 
8" DHL Density drives with cabinel, power supply 
селена, with CP/M 22 and Micrasolt Bgsic 


MOSF1218 Singie Drive System ...... S000 
MUSF1228 Dua! Drive System -....... Ұма 


«15-9001 
18-9602 


$75.00 
$95.00 


Fark + 


k geag 


дь CX Boel REO - Rew 
8" DEL Daensity/aided drives with cabinet Power 
supply controller, with СРУМ 22 and Microsol! Ийан 
MDSFZ218 Single Drive System. . 
MDSF2228 Duai Driva Sysiem 


26M3 HARD DISK - MORROW 
Specie! purchase, Атаа stock - 26MB formatred harg 
disk complete with cabinet, P.S., Controller, СРМ 2.2 
and Microsoft Basic 
MDS-M295 26 MB Subsysiem List ,..,,. $4495.00 


SALE 
х $3495.00 * 
SAVE $1000.00 


FLASH!! 

Purchase the GBT-1612A 

(CPU 8085-8088) and GBT-175A 

(64 RAM 17 64K) together 

tor $1195.00 

See page 203 for further details. 
Order pdp spec n 


#100 L'O BOARDS 


ETETEN SUPPORT !- QODDOUT 
Seria! port (&oltwaáre prog baud), 4К EPROM or 
ВАМ үреді. легі 15 {түр of interrupt, real lime olock, 
optional math processor 
Ил. очко dew? d», x» 
Ecce 


+ = ta d oh A Sm FSR SRB SS 


Math Chin. тета + 


МРЕ CHANNEL BOARD - QGODBOCT 

о Multiplexer, using 8085A-2 cpu on board 

AET- А АБТ 06 
3550.00 


gat. 8512 


токчавлотэьчих 


Фьофаа баалар аи 


$218.00 
5298.00 


Three pavaltes, опе seria! МО board 
AST. ba k "a3nbOMZIMFEMaa14»w0 3218.00 
£298 00 


bh à & bd bd чьи 


Eight chanimi mull-u3e serial VO board 
A*bk»adudithbütt $529.00 
р, тр ӨЗС....... tbyust4tiidttbEHEARAP ы a 775.00 


INTERFACER 3 WITH 5 SERIAL PORTE 
(GNT17449À AST... ОЯТТЫ BERN 
GRTi74 4C CSC. $429.00 


148 523998 Tt 9 P9994 eRe ыы 


MELT! 10 - мохон DEUDE 
Three Serial, Two parallel 
MDSMB83200 AAT 


guo eoa а а, 
Tw tati! NO, four parallel О, 
pae этайг; port, ore strobe port 
MDSS82411 АЁТ 


Lot > БЕМ 
Two serie! UO, two рағала HO 
ES MAG Kit 
So MIA Ai 


"wwo»*mvweruFrutivu3s 


& bod à ehh dk 4555 REED к 


адај 
Меме гүпіһетісф board 
55M5BIK Kit 
замена 
ESMSBIE 


Peeve rer тоу ү ee + 


Software . ши muwumicum a" и 
+100 VIDEO BOARDS 
EPECTRUM - 


Сани Graphics Ere pr with Paralia! IX), 


ink Ff т ут ти гит 


AST , Bi i&IlAdLELiAàbANBEESNM at 
Subjogie Software... ..2. : 
YI - 3 ЕЛЫ. 
BU a 24 of 48 character video dispiay Memory Mappi, 
Paralia) Keyboard part 
S5M-VE3K74 тым 


Kit НЕ еган 
ESM.VB3A24 АБТ 80х24 .шізитеежек теті 3429,00 
$ 30.00 


S5M.VB3UF Upgrade Kil. дате. ....... 
VO Mapped Video Board, with Parallel Keyboard por! 
ар га ғу : 

xT 


S8M-VBHZK Кі. $100.00 
55M-V82A $229.00 


"**9*vw-Fr"e-39TÀVFYTFrF 


AO РИЧИ ТЕЧНИТЕ 


I Mapped Videa Board 64x15 character diss 
атоғу away 
or ut graphics сера 
S5M-VBICK Kit... rs : 

S8M-VBICA ABT.. 


OTNENBOAED - 
Active tarminatian, & 12-20 slot 


ИЛА 6 siot. ... .......... 
ABT € гісі... *T994*8»9HT?*9"x—zHzHT? 
Unkit 12 ВЮ... ose 
AST OF eee 
Linkit 20 вісі.............. 
AST 20 Slot... cere peepee 


$155 заш. 
CEON ACTIVE TERMINATOR-GODSOUT 


GaBT-108U $ 34.05 


QGBT-*53U 
GBT-1534 
QBT-154U 
üBT-154À 
GRaT-158U 
GBT-155A 


КИ заа я кже. же PEE 


38530 . С 
Exanceriterminator, Active and/or рента en 


е 54.00 


vesn? d БЕПНЕ» BRKRAHE RE 


цы чаек 


$S5M-O81K RH, 


9161-5 DEERING AVE е CHATSWORTH, CA 9131) 


Terms US, VISA. МС. ВАС. Check Money Ordet, US Funda Only. CA etidan аса 6% Sales Ter. MINIMUM PREPAID ORDER $15 СЮ Include MINIMUM SHIPPING & HANDLING e 
$2.50 tor the бги 3 Ibe. plus 256 tor each additionga] pownd Orden over 5O [ps sent treight collect Just in cose please include your phone po Prices subject to change ме Иесі 
notes We wij do our bes! to rmaindatn prices thu October. 1981. SOCKET and CONNECTOR prices txrsed on GOLD nit exceeding 5700 00 per az 


байы Prices Valid с 


Circle 305 on inquiry card. 
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магии саман Тап CIA IT t ques 


Sr Oey 


eal bag Ж =н, ч р», ү] +. бәкі. 


| MICROCOMPUTER PRODUCTS 


10 MHZ 16K A&T 
STATIC S-100 RAM 


agi» $169.00 Ea 


P= Plug. Male Type -S= Socket, Fone Typo. C= Cover. Hood 


| PART Ко DESCRIPTION PRICE 
м и T. 
CND- DESP $ pia male $108 $19 $170 | 
CND-DESS арын 319 £19 320 ь Сайа up to 10 MHZ (90 ns RAM Сыра) 


CND-DESC 8 ріл cover $198 £125 5 1.0 
ӘШ-ІЛІҢР 15 pin mele $275 5145 $215 
СІІ-МІН 15 pin мін $395 $368 § 178 
CAD DAISC 15 ріп cover $159 $13 5118 


CND-DEiSP 


‚ Assembled & Tested * Meets от exceada 
ali IEEE 696/S-100 specifications (including 
timing).* Fully static design eliminates the 
timing problems associated with dynamic 

| memories. * Switch solectable choice of 24 
address lines conforming to the IEEE 
696/5-100 extended addressing 
specifications, or 16 address lines as used 
in older 5-100 systems. * Ideal for multi-user 
installations.: Board is addressable ag one 
I6K x 8 block on any 4K boundary. + Switch 
selectable PHANTOM disable and write 


CH D-DB2SS 
CNO-DIS 1212 
СИ0-Р25н 


AY310134 $5.35 
| 29085102 453.35 тв 55.35 


FLOPPY DISC mue 55.85 | protect.» + 5 Volt operation (requires no 
АУМ DE2SP, НА THIR £7.85 
СИККМЛИТ — Chuadcabedcea Sit $19.55 97% $15.95 CONTROLLER other supply voltages). * Low power 


FD17712-01 $24.95 
FD1 7318.01 544.95 


Cant XD Series operation (900 mA typical, 1200 mA 


TT ipm 


| i (к | 


3-100 “ANY DIF” has full power and 


ground planes beck io back. Всстах — ME | 
re: Жаш geo: Ji. F ES Е 100 bus. " lair wiih ми | 
кил? HiM ote ee таа 
ү ЖЕЗ Feri 1 Interface 1-4 5-3 18-14 cm 
рына far соска lomo $12.48 IE ! ТЕ и к45 
сігемін. Flug compa with Ap —— рав, №120 н 
И. Commodore РЕТ and Super Kim аха an БИЛЕ ярі pitin, и dr We vi ла. Bea Petar іс Solder ox Жиз F рить popuri jor Ма Ex. i with 5-109 Bus System 
coepta стен рама ант b beai nk n, Gnd. Bur Eperr us ІЛЕ” Epey Сме 1/1" pa рау Gam 1/18" M pn ся, Мт иды 

318.78 "rl 9587 зин ü min ва ped 18 cha да 1% spaced 1% ASS etra Extenders... ЗН 

„КЇЙ „| _ TRS-80/APPLE INSOLATOR 
' "042 diahcles on MEMORY EXPAN SION KITS 
0.1 spacing for IC’s 41168 RAMS 
from Leading Manufacturers 
ES (16Kx1 200ns) C-35 BOOKETS 


EI аж 
ттт атаки" пи ап 194 те E 
TIG-16LP pig. et 100 $16. : 


TIG-16LP рад. спою $120.00 
_OEMS Stock up at this LOW PRICE 


8 for $20.” 


Add $3.00 for programming Jumpers 
for TRS-80 Keybaord 


1M- ЕСА Liar $104.35 


47x65" 
ЧЕРИ 45" 2 8.5" 15 10 


SFECIAL 
$06.55 with lube 
Perfectly balanced Mucres- 
сөзі lighting with precision 


with plastic shield bo prz- 


lens removal, New wire clip 
design Pere лавка). 
removal of 


lation 
ема eg tubs, Comes 
— 


ONE J ELECTRONICS 
e 9161- B DEERING AVE. * CHATSWORTH, CA 9131 | 
ORDER TOLL FREE (800) 423-5922 СА, АК, HI CALL (213) 709-5464” 


Тепп» US; VISA, MC BAC Check Money Onder US Punds Only CA residents add 6% Sales Tax. MINIMUM PREPAID ORDER ҺО» 
Include MINIMUM SHIPPING & HANDLING of 525 for the find 3 ibe. pius 25€ tor each односи pound Orden cvi SO ibe sent 
reight collect Just in caw please ілсе you рһ no Prices subject change wilhoul potica We will do our baal 15 matin 
кіл prices thru October [9B]. SOCEET and CONNECTOR peices based on SOLD. nor exceeding 572000 рет ce 

Sales Prices Volid only Ч POF mention publication ard month Crean Cord orders wil be charged apbproprigte freight 


Ге! 


SEND 61% 
for 60 Page 


‘CATALOG 


Сна 305 on Inquiry card. 


| * мия for adden 


М 1 GBTCPM&O CP/M 22 ...., 


PRIORITY ONE ELECTRONICS | 


машы | 


- FF. 


к“... 


ш 3 5 шш F 


TN" Жаак: 
б Р таш 


CPU-Z 


| The EP Zboard i an 804 werkhersa that not onty inchades ай standard 

TEDA" авиа, БА also еріні тоса агу options Ю верт backward 

отра Баз with most older S- 100 maestiames. Thig brad optionally 

rana at slower clock енін d needed generates MWRITE kx systema 

niQuiriag зау dad егеп enc ludas a pog that әсері the connector 

from an ІМЗА) type fron pane Other Маге иск: 

e Ful смара wt of IEEE 6085-100 specdicatons 
MÀ specications] 

rd compatible wath the vasi Муму of 80601 software. 

os aden chore dedi pei n roa 

Kea! tor тий шин nstaliations 

Designed for high sosed operation thal отау пена түйөт 

антақбұл (witch selectable choice of 2 oc 4 МН: operation № 

ілезенней/ Tostai boards choka of 3 of 6 MHz iw boards qual 

Red under tha 636 thigh relabsity programmi 

up ю & Кума of һом memory 
[2715/2732 EPROMS o 6116 ААМЬ-п included with board) 

е О-ой memory sachets тау be Өзінін under software сиг 
№ How overlapping RAM. 

ә Ünbosró ку тайы vectored interrupts for intemapt driven 


түйінте 

Fowni-on clear (POC) generates SLAVE CLA” and pRESET". 

Selectabie щит wall stale asenin for servicing MI‘ 

intructicna— МАО — UO — of the ore board mamay imay be 

КЇ іа ӛлу б іі гі К E | 

@ Ашта с jump upon Бан or poser-on 10 ary 256 byin Билүү 

в Normama антын on bs ріл 12, ag par IEEE 596 прага. 
Тін powerful and Maxi CPU boa provides Ow sophisticated 

asin ПШ by кӛзі 5-100 computers, while іШкілҙ for 

complete гору wif ЖОМ түрінен 35 vell. Dead раар best ol 

ML ЕЕ Iis cup-compaitus with boards iat do 

ана. Wen ұсы eed a poweria B bit CPU basi that is кі koma with the 


: — A teet ina тай at crm гі бв міз) 5-100 субота ЕРІН the 


түшөт 


ANOTHER PRIORITY 1 EXCLUSIVE! 


pP IL" 
ТҮГЕ BO9STUEN утес )7777"*7*"*"*7 * с." 


1 F 1” - ГЕ, i 


= 


п, uli 


nm è 


Y 7778 
А TELE YETI C 


"amni 


" әй TII 714 


a жь йәш ья "al i an ie 
BHIL FH баж иг ae pe TT tT ECL 


PRICE " 095. 00 SAVING: $429. 00 


SOURCE: PRIORITY 1 ELECTRONICS Marr COMPUPRO From аы | (Of Course) 


HIGH PERFORMANCE 
FLOPPY DISK CONTROLLER 
аттыру, а Soppy disk controlar worthy of bearing the Come Pre name 
ia now available for integration ітіп your 5-100 system The HEK 1 
Мору controller шоқы гез numerous ірйіці93 That were previnusty 
unaevallabls on а ОМА floppy disk contender beard. DISK 1 Ау comptes 
with the IEEE 696 bes standard, INCLEBING BA ARBITRATIBMI 


e Third generation INTEL B272/NEC 765A 1.51 Жору disk шга 
е High speed cycie stealing ММА intertace for processor 
data vantiw between sysiom mamory and бекіне diek 
€ Handles up to tow В of $25 inch floppy disk drives. 
ғ Sing o double dersity/singis er double sided Capability. 
е Supports IBM 3740 soft sectered formats 
€ 24 bit DAA addressing walh dala але across 64 Қ beundanes for 
data сыни Droughout Bu 18 ун memory map 
@ (/0 mapped wiertace allows cenbQuous sysiam memory. | ЙИ 1 
occupies по memory space 
е On toad Phantom boot EPROM for automatic startup 
ә On board stia! port for а! system Яр 
е Bosi compatible wiih MPYM, OASIS, at ai and CPrM-86. 
е (РІМ-80 and СРЛА 26 жәмізіне for ИЗК 
ә CPU кемі dM кетім iot ы мелік up t THH 
ғ канала CUM кебе m pur IEEE GAE bat ага тігі 
OMA devices without conflict 
e May be їйїлдї driven 101 maliega eavingnments. 
© Up to 5OUK byles per side (Bi imch drive) Kor an online Inka of up їп 
АЛЫ bytes (4 drives - double sided-doubin demit) 
All these Teatunas should convince you Sul BER 1 ix the oniy choice 
when creating The heghedt performances F 100 disk үн pakao - 
day and in the future The MER Y provides the advanced capabilities 
required by oh performance біздін and mHE mecrocomputer 
sysipms Whether designing a new disk syslem or upgrading à lower 
periormanca disk system, ЖЕТ yids те best cos performace natia 
тайла today 


We went із GODBOUT and made a special buy on the nucieous of the best S- 


100 280” systems ever. 


| LOOK AT WHAT YOU GET: 
1 GBT1G0A 2/4 MHz 780 CPU ..... 


TOTAL PACKAGE PRICE 


You Save 
ORDER PART NO. PDBGBTSG 


Now it gets even better, add 2 Shugart 801A disk drive cabinets with power 
supply, dala cable & DEM manual. 
| IT ALL ADDS UP TO $2854.00 


TOTAL PACKAGE PRICE $2250.00 
$604.00 
ORDER PART НО. PDBGBTSH 


You Save 


Shipped Freight Collect 


IT ALL ADDS UP TO... 


you desire. 


a ^ os 
уст ТЕ 


тш к, 


Же; 


=” a | — 
ъа 4 | E d Е шь Pm "TTE а 


AM 20 10 MHz 
32K STATIC RAM 
You don't have be рау а int of толеу for a byt ol resmany: despite tha 
Surprisingly low price, ЖАШ 20 кізе ай the кайла thal you would 
expactan a memory board whara ісіні ro іе Arakabia in 15K, 246, 
ad 32K соғуға ғы, ВАШ PS осы 29 most Эхо М 
Watures tor any quality memory boant 


а Meets of mxceed ән IEEE 696/5-100 эрос (исип 

ә Fully ник дыққа eliminates the bring problems asscclated wah 
dynamic: memories. 

ә Swiirf-sslectable choice of 24 келе кел ne qu 


memory ‘Crememce, Micro, and others) 
25 web 25 пн түзөтө conformang Ie the TEEE E96 extended 
addressing protocol 
addressing protocol 
ә kisasi bor нае: 


Each 4K пан can be adi kkafy безіне via ПІР кий. 


а" 
package Whether іш 24 hit addimus syam oc hank таны sypiam, 
RAN 20 provides sconcmsick! and cost-afechvs mags poijt 


TAKE A DEEP BREATH! 


SIT DOWN! 


We made a special buy on a quantity of REMEX 4000 Doubls Density, Double 
Sided 8" disk drives. Install those in the VISTA cabinel in place of tha Shugarts 
and you will have a system that you never dreamed possible. 
PDBGBT Adds Up to $3254.00 
TOTAL PACKAGE PRICE $2450.00 
You Save $854.00 

That's Right! For only $200 more you can have double sided drives, DOUBLE 

THE CAPACITY! DOUBLE THE SPEEO: Зай 
Because of the limited quantilies and anticipated high demand for these 
systems, we recommend that you call and confirm ihe avallability of the system 


| Need A Mainframe For Your System? 


Deduct 10% from our already discounted 
prices on GODBOUT & TEI Mainframes if 


4 ordered with any of these specials. 


Сігсіп 308 on Inquiry card. 


PRIORITY ONE ELECTRONICS 


WHY WAIT ANY LONGER??? 
SUPERSIXTEEN 
IS HERE TODAY!!! 
Look What $3495.00 Will Buy! 


HERES WHAT EACH PACKAGE INCLUDES: 

Dual Processer Board. With this high speed board 
(5 MHz operation), you have the capability to use the 
vasi library ol B bil software available today, as well 
as the enhanced 16 bit software being developed at 
majo software houses for tomorrow's demanding 
applications. 


Disk 1 ОМА Floppy Disk Cantrolter. This is the 
produci thal started the trend to high speed, DMA 
disk controllers. For maximum flexibility, it handles 
пр to four B" of 5.25" floppy disk drives, single or 
double-sided single or double density (soll sectored). 
System Support 1, All ihe most popular "extras" 
аге on this one board battery operated clock/- 
Calendar, RS-232 serial port; battery backup 
RAM, math processor, and ROM options, triple 
interval timers; dual interrupt controllers; power fati 
interrupt; and more. 

inieriacer 1. Two RS-232 serial ports, with full 
handshaking and independently seleciable Baud 
cates up 10 19.2 KBaud, connect 10 the serial 
peripherals (nnter, terminal) ol your choice. 

12BK af Static RAM. The best components deserve 
the best memory, which is why 128% of our famous 
high speed(10 MHzylew power ram comes standard 
with every SuparSixisén package. 


CP/M*-2.2. The most popular 8 bit operating 
system, ready to load and go. 
CP/M*-f8. Валу to load and go for 16 bit operation. 


Cables and Documentation, Each package in 
cludes three interlacer cables, one disk VO cable, 
complete documentation for all hardware, and 
manuals for both CP/M* operating systems. 

How іл the best part of all. И purchased separately, 
thase quality components would list for $4,344. But 
SugerSintoen's law package price is an 
amazing $3,485, 


YOU SAVE $849.00 


(For boards 
Qualified under Ihe Certihed System Component 
high-reliab4lity program ~ with extended 2 year 
warranty, 200 hour burn-in, and 6 MHz processors - 
add $600 о Ше package price Standard 
SuperSixieon packages come with usual 1 year 
lated warranty.) 


PDESTSJ SuperSixteen ААТ $3495.00 
POBGBTSK  SuperSixteen CSC $4095.00 
Sh. Wi. 15 Ibs. 


SAVE EVEN MORE, when you add 2 Shugart 801R 
disk drives, and a dual Vista Cabinet with Power 
Зиму and Shugart OEM Manual. 

POSESTSL $4650.00 
РОВӨВТЕМ With CSC Systems $5250.00 


YOU SAVE $1024.00 


Shipped Freight Collect 


"СМ a турига trademark ef Digrat Research 


From ІРе power supply Маду the sturdy chassis, TE! ае and 
assembles each mainirame with grew! сыз Every ТЕТ manirane 
ubhzes а сомын сізде transformer (CVT) whch delivers clean 


reguiabed power ай {he proper level, reducing The Dar in the corner | 
cards. The output vollage on Ue Wensinnner МЫТ! ПЕ педа every valh | 


the input vollage vang kom мұяпхатиіғіу 857 bs L4 V. This means 
the mainirame will never notice voltage variations or mem a beowmout. I 
also pondes 100 dB поза тә 10 мені the campuses iram 
voltage spikes and bre node 

No ced dor a detaia line er expensém поса нес TE] was the first 
параза ген bo other the СУТ in its compl be compu product liae and 
ws still on of deve manuactuners 10 okii De СУТ dii SU dI deeper 


TEI22 ісі and 12. платы E TD metherbomrel Д 
grounded, УРФО and actmihy Vermenátied ior high speed opera bon гели 
or ies ын upgrading Each тангае ң 3hoed complet esam- 
bind, tested and burned ex wath fan, washable ier, ВИ cores bors and 
cand gaies Rackmount mides ane avasdabie in both 22 and 12 siot 
nmainivàmes: The contention of ihe kneel noma Dus, а regulated СУТ 
power System Bhd A rugged chasse peoduces 3 киі айа] 
Bua 


£100 MAINFRAMES 
UST 


UR 
PRICE FRIEE 
TEIMCS 112 12 Sit Desk $05.00 $515.00 
TEIMCS 122 22 SkA Desk $845.00 $766.00 
TEIRM 12 12 Si Rackmourd $80000 $728.00 
TEIRM 22 Rackmour $3M500 $350.00 


#2 | 
Shp Wig Од 12 Shot Mainframes 35 Ks 
22 S Moedrames 50 ies. 
12 slot + By № 17A + 16у Ф 2А 35 йы 
22 sar + 8Y & 10А + ЕАМ bs 
Staggers) Went On 12 Sii Mainframes 4D № 
On 22 Заң МАМА 55 65 


8-100 MAINFRAME WITH 12 SLOT 
MOTHERBOARD AND CUTOUTS FOR 
35%" FLOPPY DISK DRIVES 


LIST OUR 

PRICE PRICE 
TEITF12 12 Shel Desk шаю 5528.00 
TEIAFI2 12 Ska Rackmount $79500 97715.00 


DUAL 8" DISK DRIVE CHASSIS 
For Заки PODBITA wath edema power cables provided. 
ШЕТ 


Desk Тор 


*Prierity 1 Electronics із 3 ғаз ает іт TE T Dealers 5 


QOEM s Call for quantity priong 


np d, кейн ы. 


, PRIORITY ONE ELECTRONICS 


Ww 
ЕП DEERING AVE. » CHATSWORTH, CA 913111 M к 


ORDER TOLL FREE (800) 423-5922 CA, AK, Hi CALL (213) 709- 5464 
TERMS 135. VISA MC. ВАС. Check. Money Order. LL S. Funds Daly CA resents add б% Sales Тах MINIMUM PREPAID ORDER $15 0) 
Ineiude MINIMA SHIPPING & HANDLING of $2.50 Tor the dest 3 һе. plus 256 for each addon! pound Orders aver 50 s. sem Irem 
collec! Just incase. please incude you phone no. Pnices ӨСІ 10 change witout nonce Credit Сага 20215 will be charged аррар. might 
Pite тегі to Change will nonce We will do our best іп manian prices throug October, 1581 


Girgis 306 on Inquiry card, 


LIST PRICE: $2495.00 


SPECIAL PRICE 
$1595.00 


Electronics Corporation 


10 x 9 DOT MATRIX WITH TRUE DECENDERS 
ALPHANUMERICS/GRAPHICS PRINTER 

We were вые lo acquire ris most popular printer when babbu replaced 

this model with a new version These printers, 50И in ihe taciory Seed 

согылу are available 31 iremendous savings on a fest-come, best: 


served ои. 

SPECIFICATIONS: 165 CPS е 132 charper ine ә Graphics res БОНХ 
Тау * Auf, tractor feed 3^ to 16" widih € 10 character per ach or 4 
expanded ines per inch 2. 3, 4. 5.6. В. 10 for alpha numerics 12 for 
graphics @ paper ipad Көлі of ішік e complele зей lest mode 9 
seti-contamed inteifigeni controtier card handles bolh serial and parallel 
interísces € Зоб signa 9 out of paper Gelechon е Імінес- 


| 


куза! 7:27 БОФТ, 
MALIBIUTES Болади istae 51505.00 
MALIBUT852 Peel only Коха 5146600 
Бэр Ғтыуч Collett 


(609901) 


i Пик tb out f Dre cr other теү DC ram The сї ай ire 
medie o be — к “ех xr Ariat ses] are! ee fepe Те 
iolesmng Textures 

Сосо 

€ Qut іал provides Tot сді system operation 

© Two satiched convenience cutlets on the sea. 

@ Line Wis br electrical пгізе 

e исин breaker Гог sale operation 

ә Ughed RESET SUTTON FOR "POWER DW атал. 

9 Punchouts on rear for 12 08-25 comercios 

е Puncheuts on rear for 2 DO-50 connectors 

«pene agri cine ro Homa 


ea ee SES 


& forsorg Tor mounting a font panel 
г Physcaby 185^ deep, 7" high. 17 ande (rack есті pane! 10" wie) 
Иссағымысс 


9 Actively terminated at both ends of төтейуегі 

e Ground shield between every signal Dace 

е Conwenseni ром plug ім comecting ай OC power 

€ RESET ometo provided 

© Ром panel provisions on Ine 20 gef version. 

s Extra power connectors tor more eficent power disiniution 12 siot and 
20 gat versions. 

* Though by passing of әй power bes 
Faser Бера 


е Twenty Rye: Amps af 80 volt: OC 

е Tee inps sach at + 16 21 - 16 wes 00 

€ Outputs vary less than 5 utr eran range of 100 AG м 130 МАС 
tansia. 


Міл al fhe features isto above. the ілімін assemitng a system can be 
Sure that he will hae the very test foundation possibile tor an EEE БО6-5-100 
system Hal vell ee years of гео service Ard because of the constan 
yOllage transionmer the power auiputs гал be apt ПЕШ Um mirun regin] 
wea nio wary about system (айыл. Тіне allows tte system to run cooker, and 
Vw паву © stay coder alien 


ит um 
PRICE PRICE 
ESTENCZORM 20 бая Rack Малу $89500 Serio 
БЕТЕНСЛІПК 20 Sig Desk Top B50) — $TEEO 
Shopng Weg 55 ity 


16K 


Memory 


ALL MERCHANDISE 100% GUARANTEED! 


LS SERIES 


7413104 
7415168 
7415166 
2445168 
24165169 
458170 
7413173 
7418174 
7415175 
1:2. 
7415180 
7445190 
74.5191 
74,3 192 


7419183 


p 


db ss hh os 


- -ашы — — „а e 


LE чі сі -. шон» 
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ы = 


Чч E зыт чы} “ші =& кей ЕА чу oe 
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95 
.96 
‚40 
75 
15 
75 
Әб 
85 
A5 
15 
ЭВ 
ор 
к) 
BS 
3S 
00 
Fa 
88 
БА 
49 
„Ва 
45 
85 
65 
76 
85 
76 
2% 
oe 
30 
ба 
85 
8% 
85 
55 
55 
05 
„35 
.55 
98 
99 
25 
4$ 
95 
20 
8 
55 
4% 
35 
95 
86 
95 
70 
70 
8% 
ай 
48 
18 
3s 
90 
65 
90 
о 
45 
20 
- 
95 
69 
$5 
209 
65 
10 
9 
40 
ю 
40 
40 
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1702 
2708 
2758 
1М852616 
2715 
2716-1 
TMS2716 
TMS25.32 
2732 


2161 
2102-1 
2102-1 
2111 
2112 
2114 
2114L:2 
21143 
2114L-4 


$8S28Z2EERSBRERDSSSESERSSSERERER 


ліп де T II 


5552585 


= 
ШЕ 


22 B5 


Ph pate Eee es 


ber ё 


UM 
241889 


EPROMS 


256 к 8 
1024 к B 
1024 x B 
2048 x B 
2038 x B 
2043 x В 
2048 x В 
4096 х В j&50nsNbs] 
4098 х В Jj(450nsN 5] 


STATIC RAMS 


255 x 4 
1024 n 1 
1024 кї 

256 x 4 

258 44 
1024 x 4 
1024 x 4 
1024 «4 
1024 x 4 


{108} 
{4500s} 
(48051 
(450n00 50] 
(ata 5s] 
{35а 54] 
(45s) 


4116-200ns 


8/17.50 
CALL US FOR VOLUME QUOTES 


JDR MICRODEVICES, INC IS PROUD TO 
ANNOUNCE THE OPENING OF OUR 
“ NEW RETAIL SHOWROOM 


BAY AREA RESIDENTS 
STOP BY 1224 BASCOM AVE. 


MA1012A 
CLOCK MODULE 


v" RED LED CHARACTERS 
12-HOUR FORMAT 
FACTOR' ASSEMBLED 
JUST ADD SWITCHES 


COMPLETE WITH SPECIAL 
TRANSFORMER AND SPECS. 


$833 ea. 3/$24% 


мы 
ss 


$925$28 


«ға 


TRANSISTORS 


PHIZ22 10/1 99 
10+ 00 
10/f 00 

7% 


CALL JDR BEFORE YOU BUY! 
WE WILL BEAT ANY COMPETITORS PRICES 


800-538-5000 
800-662-6233 


(CALIFORNIA RESIDENTS] 


DIP SWITCHES 


4 position 85 
5 position 90 
8 position 90 
? position 95 
б position 15 


CONNECTORS 


85232 MALE 
95232 FEMALE 
RS232 HOOD 
5.10057 

9-100 WW 


IC 
SOCKETS 


VOLTAGE REG'S этан 


мМ 
29127 


d sd 
86 
TAIST 4.19 
TEIST + 


TMS4044-4 
TMS4044- 3 
TMM2016 


4096 x 1 
40965 x 1 
2048 x 8 


28 рип ST 
40 усп ЭТ 


„а = A 


ҮТЕРЕР РТТ 


ТТҮТІТІТТІТІТІР! 


ы 
у 


HMBt168 


4027 

4116-1650 
4116-200 
#116-300 


2048 x B 
DYMAMIC RAMS 


4096 и 1  [Z290n&] 
16:384 41 [1505] 
15384,1 [2007 
15.354 кт  $ [3008] 


T EbREDNSIGG 


ST 201 ПЕНТАН 
WM 


55 Mug 258 
ЕЕ 


sk sab ЫШЫ bores 


- 3 


4164 65.536 41  [200n3] 


RP Loe РЕТГЕ Н. 


JDR MICRODEVICES, INC. - 


TERMS. For shipping include $2 QU іст UPS Ground, $10 
UPS Bina Label Av 510 00 minimum ordar. Day Ага 


fu 1224 Bascom Ave. Label талатып) order. бау Ans 
e dents add 69%, sates ізі Санһогпиа Residents | 
құлақ CA SS We serme fhe nghi to limi quantities and seb 


5 taa 
par” 800-538-5000 • 800-662-5233 (Салм) ruulaeturer Free aubjact te change wilhgul nc 
408-247-4852 fend SASE lor complete fist 


Circle 190 on inquiry card. 


| master charge 


К Чана 


2716 єрномз 4sons (sv) - 815.50 ea. 


ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES 


NEED FAST PARTS? 


та 34 тасаға 275 4019 45 4008 zap 
TàCU2 35 т ВО 400 55 4009 — 155 7400 SERIES dioe RAMS 
ГЫ 35 140902 B5 4021 55 14409 — 8935 
oe ЗА 140903 85 4022 115 14410 8% T40Q ‚19 74128 55 4116 ONE 16K х 1 819.95 
Mow 43% 740905 1095 4023 35 мап 955 го 2 74132 45 4115 18K x 1 8/29.95 
тапа 150 740906 — 95 4024 35 14412 1255 | - 
MEM 25 MOW? 100 405 35 1449 2% n а sh E STATIC RAMS 
тас 68 1740908 200 4026 165 4602 Bs 
74622 50 72009 275 4027 85 4503 B5 Қ. = ma 2% 2147 55NS 4K x 1 9.95 
ТАСА? 175 740910 995 4028 90 4508 1.95 ; ! 
МСА 210 74С911 10.00 4029 4510 95 тай? 42 7495 ж 6116 150М5 eK x 8 CALL 
T4673 85 346912 1000 ало 45 4511 205 тара 24 14147 175 6116 120NS 2K x 8 CALL 
TACTA BS 740914 195 AM 295 4512 6 TAS 19 74148 120 
74078 80 746915 200 40% B5 4514 125 та а Ды = EPROMS 
14283 — 1394 140918 275 4040 85 4514 2.28 
74588 194 74C920 17958 4041 125 4516 1,55 ae = dps ® 27 16-1 345015 2Кх8 12.95 
74045 #5 146971 15.95 4042 78 4518 1.28 
Ple 4.50 Jacar 595 4043 BS 4519 ЕЕ яаза „5А 74154 1.40 2732А 250NS AK x8 25.95 
74590 125 74C923 595 4044 R5 4820 125 7418 25 174155 B 2732А.2 2OONS AK x B 32.95 
ШАА 178 74C925 675 4046 95 4522 125 tai? 25 T 63 
74005 175 74C926 795 4047 B5 4525 125 rr 2 eu = MPU's 
740.107 100 746927 795 4049 55 4527 1.95 
741%) 476 МС928 7% 4050 5 4628 125 Uer pn An 5 7-80B CPU 6mHz 19.95 
74151 224 74С924 1906 4051 5 4531 95 М 
740154 325 740930 1995 4053 95 4532 195 7425 29 74162 B5 2-В0В СТС 6mHz 17.95 
T4018? 175 4000 25 4050 146 4538 4 1528 r^ мыз = Z-80B PIO mHz 17.95 
740160 200 4001 35 4066 75 4539 1. 
240161 200 4002 25 4068 40 4543 2.70 7428 AS 74165 B5 68800 GPU emHz 10.95 
74162 200 4006 98 4069 15 4555 55 0 ч ынын а 68821 РІА amHz 12.95 
таста 200 4007 29 4070 $5 4558 98 . 
240155 200 4009 45 4072 30 4562 1.95 tagr 28 74172 5% 8085A.2 CPU SmHz 16.95 
780173 200 4010 45 4073 30 4584 85 7438 29 мп т 
240174 225 4011 35 4015 20 4585 95 7440 "9 та B 
240175 22% 4012 25 4078 95 402? 12958 "44? 49 74175 ЖО 
740192 225 4013 45 4078 30 4724 1,60 7443 5 74176 — 89 
7461983 225 4014 $95 4081 30 BUCO? 95 7444 59 таз? 7% 
740195 225 4015 95 4082 30 BOSS. 85 7445 A3 74176 1.15 
CAG 575 4016 45 4085 95 см 5 7446 59 тм” 175 
С 2% 4007 1.15 4086 95 80097 04 us r^ 1090 42 
720373 215 4018 94 4093 86 BOC 1 ; 
TV 00 19 ме m APPLE OWNERS 
451 2 1446 200 ЕХРАНО TOUR 48K COMPUTER TO 64K 
1 ‘ 
74500 SERIES 7488 2ч " i pe + GOLD PLATED CONTACTS 
7470 *5 debe (4 а INCLUDES 5 JUMPER OPTIONS 
; 4 INCLUDES 5 НА. ВО OPTIONS 
7450 |44 74674 89 745183 225 7472 39 4 B * ENJOY THE BEST OF BOTH WORLDS 
74542 48 74585 239 745168 445 тар 24 74194 85 + ТЕК РАМ (RAN TIONI. ACCESS MEMORY) 
нып 48 74586 144 743159 544 7474 35 781% 79 а ТН I SOPRIBTICATED FIRMWARE 
T4504 М 145112 150 74S174 109 zars A9 тт 15 * EXPANDS YOUR 48H APPLE TO бек 
наш қ 7145113 198 745175 1% 3j 35 74198 1.35 
74508 48 743114 450 745181 447 таяп ay 74189 1.35 ELIMINATES THE NEED FOR APPLESQFT- GA INTEGER BASIC ROM 
74500 98 743124 277 743182 295 Pid , = ssi. 5 * ALLOW YOU TO RUN APPLE'S NEW FORTRAN PACKAGE, ALSO 
74510 69 745122 124 143188 395 4245 Қаса AN ано PLOT 
74811 88 745133 98 745189 1495 7483 50 74247 1.25 . I BONN ONERE MIMECIUM ООВ MOTHER BOARD 
E E M UNUM IM o ЕЕЕ im INCLUDES INSTALLATION INSTRUCTIONS AND APPLICATIONS 
ы м 
а, Mes uM am HM IM + INE SOFTWARE DEVELOPED BY VARIOUS VENDORS FOR YOUR 
1 i 
ber: ^ dee d 145201 1495 7400 35 T4205 1.35 e THE ROSI VERSATILE RAM EXPANSION ON THE MARKET TODAY 
74537 187 145351 119 748275 895 тии AD тп 1% UNIQUE 1 YEAR WARRANTEE! $768.00 
74538 168 745153 118 7452400 3.96 7492 SO 7427% 1.25 
TASAR 44 748187 1.19 745241 2.75 7493 A9 T4218 rs) APPLE FAN 
74551 78 748158 145 748251 190 7464 5 T2283 200 
ыша 79 745161 285 745253 745 7495 55 74294 575 "сены"! 
Таба — 525 245182 370 745257 15 re 29 74285 4.75 . JAN COLOR м” 
тато 100 24203 т * LONG LIFE MOTOR 
74107 30 T4298 S ` LOW NOISE 19 А MUST А | ; 
a . SAVE ПЕРА CHARGES 
EE в gH m 
d e LI М 
PROMS по au ы ® + MINIMU OUNBTNESS 18 OUE TO THE DRAN EFFECT OF AA А 
145708 (82223) 32 х8 79120 120 газ ББ BOSE EXTRA PLUG-IN CARDS САМ CAUSE EXTRA MEAT 
743287 825129 TS 256x4 ми Ж Зб 220 р ere rhe акаа P 
745288 129) TS a2 x8 74122 AS ЫЗ 175 А ia 
745387 (8251 OC 256х4 мз 45 мш 135 тага кна A o 
745471 5  250x 74128 A5 Tu 25 3 Plug shod (204 cabe (rom Super Fèn 3 10 the Dick of your computer 
745472 14 TS 51258 16.55 15A 4 Plug ihe Happy cades from Super Bai H 10 your 120 power Saxa 
745474 (825141) 15 512х8 17.85 3 Tum on the осте зї ала а busto td Fenty ight comas ол 
743570 1 ОС 512х4 740 UMIQUE 1 YEAR WARRANTEE! $69.00 
745571 131 TS 512x4 7.50) ; 
“APPLE 19 А TRADEMARK OF APPLE COMPUTER INC 


JDR MICRODEVICES, INC. TERMS For shippihg члены $2 00 lor UPS Ground. $300 10 


ure 1224 Bascom Ave - UPS Give Lano A $1000 mimmum order Bay Area Ress 


ж Campbell, СА 95006 о Re os Aun sb Nn f онаа 
euet 800.538.5000 ғ 600-662-6233 (Сан) manu'acturer — Prices subyeci іс change without notice 
408-247-4852 Send SASE tor complete 1181. 


= 


Circle 190 on inquiry card. 


AK STATIC RAM 8/$20.00 


=ë I$ => 


PI TTE bain bale 


mu 


EAE EELER EIT SERERE 


ni-m ktd tt DIE II i RELE F- 


EEA EAA 


ӘТТИРЕЕЕРІТІТІКР ІТТГІРЕН РЕРГІЗ 
Базразааусавен 


жәй em umh кей duh жй 


= 
AAAA PTE ENA ATEA Е ВвьвьвнеьБ УВ 


ЕВ ERE 
PA 


SEG 


ЖІЛІГІ ЕРТЕГІГЕ 
hà 


iis bab 


800-426-2668 
206-643-0792 


26 
25 
25 
25 
25 
25 
A 
25 
25 
ж 
A 
AQ 
75 
X) 
25 
ж 
2% 
3 
ж 
5% 
2 
ж 
58 
A 
„в 
2 
30 
78 
% 
P 
25 
36 
5 
% 
„3 
D 
50 
Ж) 
50 
48 
10 
AQ 
80 
80 
8% 
90 
80 
80 
ж 
AQ 
А) 
AD 
50 
45 


28888888 


ЕРІ ТІЗЕРІДІ. 


ны 99 


НЫЕ SERREREE E. 


885225222223 


mh 


ЯНЬ RE EE 


ЗВ 


АРЕКЕТ 


SEI EER ERRE 


MES 
giao 
$ 


В RRR RR RES Rite 
БЕ 


EFEEEEEE EE ETT: 
СЕРЕТ 


ЕВ 
3 


HANLEY ENGINEERING CORP Include 3.00 for Ups Ground 
13400 Northrup Way #20 Include 4.00 for Ups Blue 
Bellevue, WA. 98005 Include 4.00 for 1st Class Mail 
1-800-426-2668 1-206-643-0792 Washington State add 5.4% Sales Tax 


524 BYTE October 1901 Circle 164 сп inquiry card 


16K Memory 8/$16.00 


4116 200NS 


5 
5 
- 


8 
JTE 


ВЕ: 


ир 
5 


SS EBEBEBE 


adda 


ir: 
ВВ 
8s 


bhabakekoh 
LE: 
gee 


ТЕРЕ Е ЕЗІНЕ 
BRRBS 


EIS 


ғ uh 
— 


ыы 


бобов саде 


>» 


БЕРБЕРЕЗ 
нанынан 


c 


РЕКЕ 


ТЕН LEE 


AUGAT LOW PROFILE SOCKETS 
These Ага High Reliabillty Industry 
Standard Sockets 


CALL 206-2280 ЛЁ 


Ib 


HANLEY FIRST 21685208 18 
800-426-2668 um 
206-643-0792 


4К x 1 STATIC RAM 


MOTOROLA MCMBO4 1-20 
AQAA-200NS EQUIV, 


$4.50 


SOLID STATE 
SCIENTIFIC HITACHI 


255 x 4 CMOS НАМ 45085. ФК k B CMOS ВАМ 15248 
SOMS1DTE-1 Pin Compaltieie with 2715 
$3 75 Hiddá115P-3 CALL 


HANLEY ENGINEERING CORP 
13400 Northrup Way #20 Include 3.00 for Ups Ground 
Bellevue, WA, 98005 . Include 4.00 for Ups Blue 
1-600-426-2668 Include 4.00 for 1st Class Mail 
1-206-643-0792 Washington State add 5.4% Sales Tax 


Clrele 184 on Inquiry card. BYTE Oktober 1981 525 


Unclassified Ads 


FOR SALE: НӘ. sna 142 bed, DOK preme 
memory, Extended BASK, amc ali documentabon. 3500 10% 
wh Baance COD МН Ende. Boo В. Sue Lake IL] 83861, 
[208] 823-581 | 


FOR SALE; Sagim uut Apple E су die wi" Out com 
inert Lew ran Бп od $290 or Dey tier Eu Wr 
14 Rega Ave, Centeeach NY 11230 


FÈR SALE: Complete vyshem: lus! BOBO computer with 
фй К memory, Lew- per ADREI pedal, and Алау chk 
«тен. Good rock. Бес oer on ap roe, dm Free 1413 
Harmony Ln, Annmapoie MO 21401, [21] 757-7019 


WAITED: Compee decumeraanon lor Сіра Systeme 
DAc-2 rmmeonpinorisor and Пак Teas nyume, TEID 
piri. ani ADRAIA Tempra! AB maang wien ран at 
SIC IMO йил, neri nio mabon pn adde ice ane De puniti 
andi (іңшізу Реле dae росе m Вет М Helmkay, POB 438. 
hà ken Гама, LOH IEO Canada. [рар 277.4337 alie 6 Pha 
ET 


FOR SALE: Compete Space туға board ser mhkn 
poeeeisuppiy beard [the ande тепке. Ам ВОО тана 
стада wath Рид ны бетине кеп iulpur ard Pa- 
eee гик Tin capabslib, FO ead- этет 
mei—rweed: 2715, 2708. c6 муну Full schennape ГАГА. 
pogam ілгек) ауызда” $150. Send check or БАЗЕ Қи mom 
из гытты иа Rom Mahboubr, 7105 Grange Аме, Short buts М 
07078 


FOR SALE: вм 3275 Model 2 Dnplary harena wath key 
boa and daumen Emeen кҥн. $1200. B 
Рейеу, (305| 862-0875 


FOR SALE: 9813 Teletype verti рарга оре каен, 
modem, iouch]grwe beléphone pad, aei sand; 5475 Айы 
ВВОДА, corper әліп 5- 100 bus, 24 К риску THT athe memory. 
and драга DOS 1650 Henke IM-L& voltmete, $08 
TRA КАРЧ Фитр І8- by Ман riiet chis 540 
Levi Мем, 66 18HD. Lake Ни De, Ran NC. 27508. (917) 
874-4188 


FOR SALE: Hean М-14 paneer. Like печа. 3400 plus ani 
pex) Dr War Alkis, Ours d HOA. LISAE Academy CO GBD, 
[303] 472 1384 


FOR SALE: i12 к TRS-BO Model Lc ҒЗО ouk dave and 
ТЫСЫ Incksdes aJ manual, Сапый player. all cable and 
ТЕС Duos remer. other 3ofbacw iue pace Ine 
weder acd oohes ТӨС) Ronen Tops |7 Cognac 
D», Lake Noirs не MO $3167 


FOR SALE: Buon SD waerm ЫШТО ungke-boant 
Computer and ЫЗ Segen Ме Қау [D dk coniroler 
Atome Ana peser ту SO Sytems. Total кш pree 15 5590 
МЫЙ sed йл 50D d purchased {Ор Пет James Adams, £L 
Adaya Ave, Harnmonef d 46343, |214) 844-469 Мо get 
leri Calls accesos 


FOR SALE: Мем семи package LOBOS Вата dual 
dye cabinet plus poveer здру, Techno TAO), ІЕ-імі peor 
cee! apie 54 К pogrammabies memory, ЗА СИУ oer 
board, DOS. 3 О Supers BASIC рит EAL Periecr operadimg condi 
DO БОЙ doceri bord ic aedi Sehemapes. 53500 06 Desi САГ 
Sam Whae $43 niana Ave vence СА 90291 |213) 
S490. P500 си 36-09 36 


UNCLASSIFIED POLICY: 


FOR SALE: BYTE #1 vu Augu 19791, 55 sue STO oe 
best eller. Extra BYTES PI Thru $*, best oes FK Дън мі cii 
1 qp #1 meu August 1978, 20 биз; $50 or best offer 
ЕмгаҚ т] МАХ иг Fl ты f$ bey oes НР.5240 
counter, SISE 100 1heu SOR МН?. S254 10 иги 100 ME. 
GIAA deo ampli, 52540 реткі тибет, pibgans, manuals, 
used ai labxwalory маздап, бем nhaponusbie ofer Sandy 
Franer, 5345 Сылу Ford Rag ТАПА Oriana FL 32806 


WANTED: A Source of proram on Tabet cases Dye 
yx Bou i Tasber тегті Brd 4D ACE ax arch wong 
and want lo conespond vh à Tarbes utes moun pr ап иһ 
(iyu! ал programs Do sell oc ae Mas Amy book ancedacen 
ihe Tarta board (o ite Кеда rape ssim. ALPHA B. usa tie 
IO bus? Бәле ніс 1o hear Пот you Duane L Erin, 335 5 
Wabash, Беу Ц. 60915, [915] 933-7566 days 


WANTED: Compun fir ana Baek ctor: woume |, 
number; |, 2, атай Кип valente. бочу, Marbo Vv T ба 


WANTED: Liu Apple ll dak diee |005 3.3] with. cere 
гг саг Gere реке and ай penunera details vache Leur 
ІН Peacock Farm Rd. Leer МА 02173. ІЛ Bbz-5134 
гг 


FOR SALE: Му 9933 teepee. Eara nbn and 
paper Manuals and? shemales 450 ЗАЛ celer waran 200 
mes Di Daw L Mammal, 1503 Seeme Gr. 
Alamogordo ЫМ Sf 310. [505] 437-6374 


WANTED: А Deal Group Syuems dial cassette. deret 
[Phi-Deck| à УМО бег өт дсекі CONTI әнін Ле Organ con- 
rector, and un roe range бі 550 10 5 100. Send name, phone, 
hus you can be neached, and price Biad Manske 1315 Ww 
Sih, Morin Plage NE 53101 


FOR SALE: Heath.89 48 К programmable mery, Send 
waertace boat one Жұру, НОСКОВ plus Hean BASIC. amd а. 
умту аера programming CONES, and ratas 51900 
John Guemes 17? Loam Ave, Elmor NY [1203 |518 
354-1747. 


FOR SALE: кімі rmieroconmpuliet venti praca and peret 
supply, 5125 KIM БЕП? solvate DOORS. carnes, Ap дй, 
Bo Роу АУС Анрио авир keyDosm Ék 
Col conm&pon, САНТА chad; 545 Мын Deal, 
2505 Mangre Ги, Puyáliap Ы/А 98371 


FOR SALE: Word mormoner mao for Noah Star In 
сна азу program wah гижаятетн діні ceo oak Needs 
Oth 24 К. ВАЗН. әні гизе di Елу erated есігі 
мека wilh amy ASCH termenal, chucking Teepe oc CRT 
Чен DOGO ales commands іп ihe file, and charming Do 
mher peux еб. Ноғ SUD OLS ia program. 330 Mark гж, 
1400 лық Ayr, Laramie MY 82070 


FOR SALE: Commodore РЕТ 2001 cormputer Orngnal 8 К 
METRO san died ет and лыг ришат Бареа, including 
Meche 29 ЯС Бор” Wisen. 3, Var Seve Ave, 
Brumarck NO 58501 4707] 25852023 


FOR SALE: iecrcAce 2x80 2 К [He prelaj әлін trail 
шш тыш LO Arx! power pack m (негі bee orks 
goad Fantasie for pe амын learn EAST or [he ex 
резнкей ZEO machined miyar Ри money 
onder ісе 57:29 тайн i Мади. ЁН Lr IN. Seosset NY 
[APSE 515] 921-3503 


Readers who are soliciting or giving advice, or who have 


equipment to buy, sell or swap should send in a clearly typed notice to that effect. To be 
considered for publication, an advertisement must be clearly noncommercial, typed double 
spaced on plain white paper, contain 75 words or less, and include complete name and 


address information 


These notices are free of charge and will be printed one time only on a space available 
basis, Notices can be accepted from individuals or bona fide computer users clubs only. M/e 
can engage in no correspondence on these and your confirmation of placement is ap- 
pearance in an issue of BYTE 

Please note that it may take three or four months for an ad to appear in the magazine 


515 9 Oktober 1981 © BYTE Publscatibinz Inc 


FOR SALE: Integer Регла card Tor Appie FK plus. Includes 
Реодмтетен i Әкі ble. 1, $100 Fred M Genesee, ІСІН? Майер 
Forge Ex, Huntingeon Beach C^ 92685, |T 14) 964 844? 


FOR SALE: AJ DAE ратата! IBAA 2241 eurvalend wath 
Сш Cone Like rey. Recenly Іжүсеу йиде 15 anch 
wee platen "Very Гыз ү beere mean 5840 Б 
Dubhs, 1745 Clarkson Rg Жз, Mehmed vA 23224 


SU AP: TRS-BO Modell Соки, or Mode гау рик 
тм. CHATA, гитти ЫП риги, агы] Dee Pani POLI ge 
moror, MO beers Or educa Aldo, Pune МАЗ пане Риге. 
агыс veles An og ans Sene САТ мН А Темг oi 
ушш Drogen. and үбү needs [500 bps fior d aed Ui] an Kw 
ice Lus a әлін qw pes cf rune ҰҒЫН? also Wer INO ОП 
youl АЗ sk mapenerrcei Seve Koliokoysky, 8 Won CI 

Soong valley INT. 10977 


FOR SALE: Hea НАЯ рит Мату new, caked dc à 
Hen center 5490 Heal De Loye Мг 1, Creation iU] 59550 
[bOE 733-7 767 evi. 


КОН SALE: thaca intersysietm ниені 100 process 
ным қаш. ан [тйлй ZIDE ІК ЕРИСИ «+ 
cA. ает] мы? гё], $130 5100 B K Nhaca irer- 
fyghems vanc-memeny board Uses 2182 ches. ішу vackebedt 
zK рори. $60 Рага ASSN keyboard Aseri and 
кезеді. n chassis wh poser supply. ТТІ, parak ASCH cori put 
мейі dala waid мүсін, 560. Highest бин ўе Serk БАЗЕ 
Boy Makrucki, 251 Peasant Beige Dr. Sabe AA Ф817, [313] 
42% [ 285 


WEARTÉD: Hewirtt-Parkaid HP-9?7 гайга H 
Werhoeven, Bow 18.36. Aunt view СА VACHI 


FOR SALE: Quest Supe ELF wh lovcackMeis dapiay ПЕР 
hon. 105 Genn Andreas Rie 17-7500 Hey D East Lake 
Tomahawk МЛ 54539 


FOR SALE: оме 8085 proxessos, ЗЫ Interni le lOO 
Farm, Sampler |РОР-В құй 1 К ину amenity тиги 
256 Word programmable memory, seria! ИС]; 580. Pignat- 
fraise PRO memos: [eani 4 K by | progcammabie memo: 
ne, ux 27 1is and one 2706 ЕРЕОЯҒЫ, $75 КІ grab bag [foy 
iwe ACC serae Папи, ben op апр), voltage CAO, teen 
segmen LEC: 515 Gregg Мал. ФА? Almond Dr. Oakley 
TA HSH. 


FOR SALE: УНЫ videa boad 5-100) assembled and 
ені, BO сонаты іғу 24 Mes. iden enhnancernenis imc luce 
келей, Galt, reverse, Danke. and шигип. Protect Jeane 32 
арый Charana. clc Creek. amd mah symboh Act 
беса байым VE Fasc. барт стен «ne hacked 
Sl ener warranty $275 plur COD. Теми Кину, $18 Ve Clay. 
баина УА don 


FOR SALE: Ажы Mero compter бума ARO id К 
process. SOROC ІСІ PU пелтегіні, AMIGO flopg-dak Cor 
дет bound ANO C Don send WO rwr Mange ers B? 
дік dere, TAID weal pander. Peruri softwere азоне 
Bes! offer Non Bean 108 Peace Sc Pera iA 0019 |516) 
528-9295 


FOR SALE: S TPC BIZ. DA senak one parale AK pic 

immane memory, 4 К EPROM, EPROM үне әкі 
eraser, ЖС paee тез әке аги иа серет, СҚА, parc memory 

Ripped ұқ boards. 4r cf йа ame] Ceeeniy салушы» 
т ексейетіі гот иу wth compiere docuere Je ЗО 

Also, AC-XL 5758 Send SASE for mone Әзіз Joe Villam. 
2780 Jared Ra. Colorado ping CO ЭОК, 13031 539 4878 
pr 473-9050 meerancn 


FOR SALE: 5100 boas TOA ZBO ҰРЫ. 5MBI. 55482 
рага X5 М рол, Tour 15 К programmable mernoner, Jade 
PUO 4 МЫ. SSO each. КІМ-І system: 40 К. ASCH keyboard, 
Ти кейсе, power supply, software, and БАЯН. $150. Jade 
two Binh ғу согот dés PRO 
boc, СРМ 2.2. cabinet. poweer supply, rab: manui. 
seem dks, avg urit. For S- LOO. Lied ар ийите wa 
hou. Соя КІНА) Se $700. Send money onder or casis 
check and phone number [condimmation of sale, Влап Graves. 
АМН НАЯ Rer, uale МЫН ОИ» 
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COMPUTER MAIL ORDER 289 
COMPUTER PLUS 496 
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COMPUTERS PERIPH.UNLTD 395 
COMPUTERS ome ы 485 
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CONSUMER COMP. 148, 149 
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COVER CRAFT 220 

CPI 134 

CPU SHOP, THE 478 
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DATA DISCOUNT CTR 416 
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DUAL S YS, CONTROL CORP. 60 
DUAL SYS.CONTROL CORP. 62 
DUAL SYS.CONTROL CORP. 84 
DUOSOFT CORP, 181 

DUPRE ENTERPRISES, INC. 307 
DYMARG IND. 393 

DYNACOMP 330, 331 

ECOSOFT 292 
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EMPIRE SYS.CORP 502 
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EMPIRICAL RESACH GAP. 504 
END USER SOFTWARE 350 
EPSON AMERICA 297 
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ESCON 398 
EE wee 390 
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FUTRA 317 

FYi ІМС 496 

GEORGIA rm MICRO 294 
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HAPPY HANDS 386 
HAYDEN BOOK CO INC 383 
HAYES MICROCOMP.PROD, 161 
HEATH COMPANY 16, 17, 217 
HEWLETT-PACKARD 137 
HOUSTON INSTRUMENTS 49 
HOUSTON INSTRUMENTS 48 
HOWE SOFTWARE 498 
IB. C. 168 
IMS INT'L. 67 
INFOSOURCE,INC. 128 
INMAC 386 
INNER ACCESS 504 
INNOVATIVE PROD. 312 
INNOVATIVE PM APPL, 72 
INSOFT CORP. 53 
INTEGRAL DATA SYS. 62 

D 384 


52, 153 
ІМТЕЙТЕС DATA SYS. 175 
IPEX INTL. 484 
ITHACA INTERSYSTEMS B, 9 
ITHACA INTERSYSTEMS 239 
JADE COMP PROD. 506, 507 
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JAMECO ELECTR. 516, 417 
JDR MICRODEVICES 522, 523 
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KENGORE CORP. 498 
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KV 33 494 
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LEAPAC SERVICES 358 
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LOGICAL DEVICES 492 
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MOUNTAIN COMPUTER 18 
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MSO 350 
MT MICROSYSTEMS 80 
MT MICROSYSTEMS B1 
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MULTI BUSRN.COMP INC. 414 
MUSE COMPANY 82 
NAT'L.DATA SUPPLIES 492 
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NEBS 344 

NEC AMERICA 95 

NEECO 227 

NET PROFIT COMP. 90 
NETHONICS 228, 220, 340 
NORTH AMER TECH 82 

NORTH AMER TECH 115 
NORTH STAR COMPUTERS 105 
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NOVATION 245 
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OASIS SYSTEMS 416 
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OMNITEC DATA 377 
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PACIFIC EXCHANGES 496 
PACIFIC EXCHANGES 498 
PAGE DIGITAL 512. $13 
PALOMAR COMP EQUIP. 247 
PAN AMERICAN ELEC INC. 258 
PASSWORD DISTR, 311 
PCD SYSTEMS INC. 24 
PEACHTREE SOFTWARE 160 
PERCOM DATA 7, 14, 15 
PERSONAL COMPUTERS 423 
PHASE ONE SYSANC. 228 
PICKLES А THOUT 388 
PRAY CORP. 500 
POLY PARS 484 

POPULAR COMPUTING 240 
POWER ONE ING. 179 
PRIME SOURCE 133 
PRIME SOURCE 141 
PRIME SOURCE 197 
PRIORITY ONE 487 
PRIORITY ONE 518, 518 
PRIORITY OME 520. 521 
PROGRAMMERS SFTW Ех 485 
PROGRAMS ШТО 188 
РНОТЕСТО ENTEHPH. 498 
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QUALITY COMP PARTS 4 
QUALITY SOFTWARE 340 
QUALITY SOFTWARE 287 
QUASAR DATA PAOD INC. 221 
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July Bomb Results: 
Clarcla and the Sun 

It Came as no surprise to us that 
Steve Ciarcia's article, "Build a 
28-Based Control Computer with 
BASIC, Part 1,” finished first in the 
July BOMB competition. Steve's 
latest technological breakthrough 
has prompted numerous com- 
ments and inquiries, both ro him 
and го BYTE. He will receive the 
$100 first prize. 

Second place for July went to 
George E Mobus for his articie, 
“Harvesting the Sun's Energy." 
George will receive $50 for his 
description of a computer model 
that determines the amount of 
solar energy received by a flatplate 


BYTE’s Ongoing Monitor Box 


Article # Page Article 
| 26 The ВМ Personal Computer: First 
Impressions 
35 Build an Intelligent EPROM 
Pr 


Ogrammer 
Litra-Low-Cost Nerwork for Personal 
Computers 


Daugherty 
The Atari Tutorial, Part 2: Graphics 
Indirection Crawford 
Atari s Tetelink | Fir 
Loca-Area Nerworks, Possibilities for 
Personal Computers Saal 
Prepare Your Program for Publication Johnson 
Software Protection in the United 

Hayman 


Kingdom 
Reintjes 


Author[s| 
Lemmons 
Ciarcia 


Ciemencs, 


Network Tools, ideas for Intelligent 
Network Software 


A Simple MEET of 


Mukitaskin Brown 


rching. Part 2: Heuristic 
Techniques 

with LACSD Pascal and the 
Hiplot Plotter 
Evaluate Your Home's Energy 
Efficiency, Conserve Energy with Your 
Computer 
Bridging the 1G-Fercent Gap 
Graphics Fundamentals 
Integral Data's Paper Tiger 460 
The Mauro Proac Plotter 
The Radio Shack FORTRAN Package 
Bulld a Versatile Keyboard Interface for 
the 5-100 
PERT Organization 
Should the DO Loop Become an 
Assembly-Language Construct? 
Multiple Regression for the TRS-BO 
Bits and Bytes in Pascal, And Other 
рады Wonders 

pete Anzlogto-Digital Conversion in 
Microseconds 
eA FORTH-Like Threaded Language, 
art 
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Williams 


Stork 


Beasley 
Brad 
Sandifur 
Willner 
Dahmke 
Daneluik 


Richards 
Maurer 


Williams 
Madron 


Casseres 
Seeds 
Motalygo 


collector. 

“Multiprocessing with Motorola's 
MC6809E,"" by Hunter Scales, took 
third place. He showed how to im- 
plement a multiprocessor environ- 
ment using the new MC6809E. 


| “WORDSWORTH, 
TAKE A LETTER.” 


THE FIRST SUPER-SIMPLE LETTER QUALITY WORD PROCESSOR 
IN THE WORLD THAT CAN SIT NEXT TO YOUR SECRETARY — 
FOR LESS THAN $5,000. 


"Wordsworth'*" removes the like general ledgers and accounting 
fear and loathing many people have reports, using easilv available 
about things called “computers” industry-compatible CP/M™ software. 
and "word processing." Because Installation? Plug it in. (Cable 
Wordsworth just sits at a desk and supplied.) 
does what he's told. With unique new, Size? Bigger than a breadbox — 
simplified software, it can tell its but not by much. It's about half as big, 
typist what to do—step by simple or less, than systems that can't do half 
step—to perform even the most as much. Definitely desktop—a sub- 
complicated tasks, compact 20" by 40" 

[t can not only "take a letter,” Service? Available everywhere. 
but it can revise it, customize it in mil- Price? About $4,995. Complete 
lions of ways (quite literally), person- and ready to go. 
alize it, print it on your letterhead or For the name of your nearest 


business form so you can't tellitfrom — dealer—and a free hands-on 
hand-typed...inshort, everything — demonstration —just pick up the 


but put it in an envelope. nearest telephone. 
Moreover, iL can perform all TOLL-FREE 1-800-345-6833. 
sorts of mundane business functions, ie Massachusetts, сай! colli 4617) ARBUS Tokes, 951-524 


LEADING 
EDGE. 


Leading Edge Products, Ine.. 225 поа Street, Canton, Massachusetts 02021 
DEALERS: For immediate delivery from the Leading Edge Inventory Bank™ on "Wordsworth" and other of the 
Industry's most popular products, just give us a сай. 
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"Over 15,000 items in inventory could be 
a nightmare. But it's not ‘cause my 
Challenger computer works 
like a dream” 


“My fastener business is 
growing rapidly. | have over 
800 customers utilizing my 
15,000 inventory items daily. 
Keeping track of inventory, 
orders, and receivables at 
this volume level could be 
a nightmare. But it's not 
‘cause my Challenger com- ў 
puter works like a dream. 
Terrific, Ohio Scientific!" 
Richard Nolan, President, 


Aerospace Nylok Corp., 
Hawthorne, New Jersey 


Ohio Scientific was tirsi to add Winchester 

hard disk drives to microcomputers. This 

advanced technology allows low cosi 

microcomputers to store over 100 times 

| as much information on line as they 
| could before. 


| æ 


ТВ 
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"I'm a fuel oil jobber, 
and | can't believe how 
reliable my Challenger 
has been, with all it 
has lo keep track of. 
But, it's been doing it 
for two years now, and 
that's terrific, Ohio 
Scienlific!" 


“With our Challenger computer we've developed 
sophisticated real estate programs and information 
files that give our customers and our sales 
associates Ihal extra edge in fast, accurate real 
estate market information analysis and forecasting. 
We now have a strong managerial accounting and 
market information system as well as word process: 
ing at an affordable cost. Terrific, Ohio Scientific!" 


Charles Smith, Jr., President, Montague, Milter & Co., Realtor 


Charloltesville, Virginia Wade Carson, 


Vice President, 
Wally Canson & Sans, 
Lindstrom, Minnesora 


OHIO SCIENTIFIC HARD DISK BASED 
MICROCOMPUTERS START AT LESS THAN $10,000 
AND ARE SOLD BY MORE THAN 400 DEALERS 
NATIONWIDE. FOR THE ONE NEAREST YOU, 
CALL 1-800-321-6650 TOLL FREE. 


—_- a 


‘OID SCIENTIFIC 
a СИ Company 


1333 SOUTH CHILLICOTHE ROAD 
AURORA, OH 44202 * [216]831-5600 
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